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Have 310 - Wi 


Hand size, but with the features of a full-size V-O-M. 


20,000 ohms per volt DC; 5,000 AC. 


Culsieapy eumosg uoUNG ez 


EXCLUSIVE SELECTOR SWITCH speeds circuit andrange 
settings. The first miniature V-O-M with this exclusive 
feature for quick, fool-proof selection of all ranges. 


SELF-SHIELDED Bar-Ring Instrument; permits checking 
n Strong Magnetic Fields. 


Fitting interchangeable test prod tip into top of tester 
makes it the common probe, thereby freeing one hand. 
went 210.40 


Unbreakable plastic meter window. 


BANANA-TYPE JACKS—positive connection 
and long life. 


Carrying Case 
$3.20 





The most comprehensive test set in the Triplett line is Model 
10 V-O-M Clamp-On-Ammeter Kit, now available at distributor 
The world's most versatile instrument—a complete accurate 
V-O-M plus a clamp-on-ammeter with which you can take 
easurements without stripping the wires. Handsome, triple 
purpose carton holds and displays all the component Model 
310 miniaturized V-O-M, Model 10 Clamp-On-Ammeter, Mods 
101 Line Separator, No. 311 extension leads and a Leathe 
Carrying-Case, which neatly accommodates all the cor 
Model 101 literally makes it possible to separate the two sides 
e line when using Model 10. Extension leads permit use of 
Model 10 at a distance from the V-O-M. Complete Mode! 10 


wipe 


For full information see your Triplett distributor 
or write CC 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY e¢ BLUFFTOD 
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If you have some knowledge 
of Radio or Television or 
Electronics now and want to 
BECOME A PROFESSIONAL 


SERVICE TECHNICIAN 


Over 40 years ago, J. E. Smith, founder of the 
National Radio Institute, pioneered in teaching 
Radio by the home study method. Today, this mag- 
nificent building is completely devoted to NRI’s 
Radio-TV Electronics training. Here up-to-date lab- 
oratory and research facilities are constantly testing 
new developments and improved methods of train- 
ing men for Radio-TV Electronics careers 


_All- ‘Practice Method 


NRI’s Professional TV Servicing 
Training is practical, complete 
4 You make tests and experiments 
to help thoroughly understand 
| TV problems. You get equipment 
to build a 5” Oscilloscope, a 17” 
picture tube and all components 
| for building a TV receiver. Com- 
4 prehensive Color TV manuals 
also included. You learn how ex- 


| perts diagnose TV defects, get 
ae nowledge of professional tech- 
a niques. Mail the coupon for 
4 free catalog now. NATIONAL 


RADIO INSTITUTE, Washing- 
ton 16, D. C. 
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you will want to 
investigate the special 
ALL-PRACTICE TRAINING 
PLAN developed for men 
like you by the OLDEST 
AND LARGEST home study 
Radio-Television school 


MAIL THIS TO NRI NOW 


National Radio Institute, Dept.oKFT, W ee 16, D.C. 


Accredited Member National Home Sti ( 


Please send me a FREE copy of your catalog “How to Reach the Top in TV 
Servicing.” I understand no salesman will call. 
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BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


BETTER... Training that is proved and tested av 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 
MORE COMPLETE... You learn ALL PHASES of 


T elevision-Radio-Electronics. 


LOWER COST... Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 


LOW TUITION! 


TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 


Communications, Automation, Radar, Government Missile 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more — while 


studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


if you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital 
start NOW in our big, modern Shops, Labs and 
dio-TV Here you work with latest 
professionally instalied 

te facilities offere 
diy instructors. Persona 
oyment Service als 
chool and part time 
Check box in coupon for 


1960 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics’’ and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate ! 


GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 


MAKE MORE MONEY 
in TELEVISION 


RADIO- ELECTRONICS 


You get all information 
by mail... You make 
your own decision... at 
home! NO SALESMAN 

WILL CALL 





Projects. 


YOU GET... 


19 Big Kits—YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 

Unlimited Consultation 
Diploma—Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 

. Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 

. FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

. Broadcasting and 
Communications 


NATIONAL fei SCHOOLS (4 


WORLD-WIDE TRAINING SINCE 1905 


MAIL NOW TO 


L 
g NATIONAL TECHNICAL SCHOOLS, Dept. roof 


! 4000 S$. FIGUEROA ST 
Ri 


LOS ANGELES 37, CALIF, 


ish free TV-Radio “Opportunity” Book and sample 
8 lesson. No salesman will call. 





t NAME 


ADDRESS 


cITY 





NATIONAL SCHOOLS :. 
Los Angeles 37, Calif. 


] Check if interested ONLY in Resident School tra 
VETERANS: Give date o 


ng at Los Angeles 


f Discharge __ 
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Echo Satellite Opens Way 
To New Communications System 


The successful transcontinental 
telephone conversations via the Echo 
satellite may be only the beginning 
of a complete system of telephone 
and TV relay communications via 
satellites. This is the opinion of 
scientists both of the National Aero- 
nautics and Space Administration 
(NASA) and of the Bell Telephone 
Laboratories, who collaborated to 
put Echo into space. 

The first satellite is a sphere 100 
feet in diameter, making a circuit 
around the earth in a little over 2 
hours, and traveling roughly 1,000 
miles above the earth on a course 
angled 47° from the equator. Two 
tiny transmitters 180° apart on the 
sphere’s equator help the ground sta- 
tions to track it. Otherwise Echo 
is a complete passive reflector. 

A number of satellites, either three 
or four at great heights, as proposed 
by Hugo Gernsback in RADIO-ELEc- 
TRONICS, March, 1958, or a system 
of 50 traveling at about the same 
height as Echo, could carry a fan- 
tastic number of messages and pro- 
vide reliable communication at all 
hours of the day. 

As a rehearsal for Echo, phone 
messages were exchanged between 
Holmdel, N. J., and Goldstone, Calif., 
using the moon for a_ reflector. 
Reception, as witnessed by a large 


group of reporters, was completely 
intelligible, though much more noisy 
than the later Echo transmissions. 
The same receiving equipment was 


used later to track and receive Echo. 

In transmissions between the Bell 
station at Holmdel and Jet Propul- 
sion Laboratories at Goldstone, 
power in the order of 10 kw for the 
transmitters was used at both ends, 
the West Coast station operating at 
2390 me and the Bell Labs trans 
mitter at Holmdel using 960 me. 
The receiver is a ruby maser type, 
which, in conjunction with the spe 
cial horn antenna, reduces noise to 
a negligible level. 


Hams Bounce Signals Off Moon 


The first amateur radio moon- 
bounce contact was made July 


Space-relay terminal at Holmdel, N.J. Transmitting antenna is at left, the receiving 
horn at the right of the photo. Receiving equipment is in shack at horn’s end. 


6 


between the Eimac Radio Club 
San Carlos, Calif., and Sam Ha 
of the Rhododendron Swamp VH! 
Society, Medfield, Mass. The {f 
quency used was 1,296 me. At 
ends of the circuit, a_ 1,000 
(maximum allowable pow: 
stron was used in the transmitte 

a sensitive Microwave As 
MA2-1000 parametric amplific 
the receiver. 

The contact took place 
7:30 and 8:00 am, PDT. 

The photograph shows some 
members of the Eimac Rad 
who participated in the moor 
project. They are, left 
standing: W60OUV, Robert S&S 
lan 2 W6HB, Q. H. Brow! W6UI 
Bill Eitel; W6RXW, George B 
W6MUC, Al Clark; K6GJFI 
Morwood; sitting, W6KEV, 
Rinaudo; W6IVZ, Charles A 
and K6GSO, Allan Beer. Not 
al Bill Orr, W6SAI, and 
Krivohlavak, K6AXN. 


Underground Radio 


A teletyped radio message 
been sent through 4% mile 
earth’s substrata by Develo 
Engineering Corp. The messag« 
sent.on a frequency of 150 ke, 
anything between 30 ke to 3 
cycles is suitable. 

The transmitter was placed 1,000 
feet below the surface in a mine 
near Carlsbad, N. M. The receiving 
equipment was in a second mine 4% 
miles away. 

The Lithocom system is not suit 
able for general broadcasting as the 


(Continued on page 10) 
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FROM RADAR—TV...TO GUIDED 
MISSILE CONTROL 
ETC. 


You run a punch press, drive a tractor, work at a gas station. Or, 
maybe you can make home repairs, wire an electric appliance, 
or tune your car. You work with your hands. So did Thomas 
Edison and many other famous men. Artists, engineers, svur- 
geons—all “work with their hands’’—and so do Electronics Tech- 
nicians! So, by all means, be proud of your “hand skills!’’ 





DeVry Tech readily prepares men who use their hands for good- 
paying careers in the fast-growing Electronics field by sending 
16 shipments of quality parts for building their own valuable 
test equipment. They work over 300 projects with these parts 
while they learn important basic theory. They learn in spare time 
at home, or in our well-equipped training centers in Chicago or 
Toronto. Many earn money part time repairing TV and radio sets 
while still training! When they finish, we help them get started. 








DeVry Covers What You'll Need to Know 


2 FREE If you can understand clearly-written instructions, 
work with equipment, run training movies in your 

Booklets home, you surely can train for a profitable. future 
Send coupon in Electronics. ACT NOW te find out. Send for two 
| TODAY! fact-filled booklets that have helped so many men 
get started toward the kind of careers they wanted. 


You may have just the skill needed to train for >| DeVRY TECHNICAL INSTITUTE 
a real job in Electronics! 4141 Belmont Ave., Chicago 41, Ill., Dept. RE10@ 
“One of North America’s Foremost Electronics Training Centers” Please give me your two FREE booklets, “Pocket Guide to Real 
Accredited Member of National Home Study Council | Earnings” and “Electronics in Space Travel Also, include de- 





EMPLOYMENT SERVICE tails on how to prepare for a career in one or more branches 
Helps graduates get started , of Electronics. 
toward a ekg or their | 


Name. —— 
| Please Print 


Street 


| aati Zone 
( Check here if you face military service 
Canadian residents address: DeVry Tech of Canada, Ltd. 
2072 


970 Lawrence Avenue West, Toronto 19, Ontario 
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The 
Finest in 
Masts, Tubing 


& Accessories 


Tubing —Just what you need. Six-inch Telescoping 

















Masts—Unexcelled in design, Roof Towers—A big profit item —very 


expanded or swaged end, both '*” taper structure and sales appeal. All popular popular and easily shipped. Heights of 


to form a solid locking joint. High car- sizes, heights and weights—in the exact 10,5, 3, a 


2% feet, ideal to use. ALL 


- , and 2 
bon steel. The 1'4" tubing is available specifications that are demanded today. _HOT-DIPPED GALVANIZED 


in 16 or 18 gauge, and in 5 and 10 ft 
lengths; in 1%", in 16 gauge, with ex- 
panded or plain end, and 10 ft. lengths. 


Shop quick and easy... shop the complete 
ROHN line of towers and accessories for bigger profits. 


ROH Ni Manufacturing Company 


6718 West Plank Rd. 
Peoria, Illinois 


BE SURE TO MAIL THIS COUPON NOW 


—_—_——_—_——_— —— aS 
Tronn Manufacturing Company v7 
6718 West Plank Rd. 
Peoria, Illinois 
Send me complete literature on the following ROHN Products: 
() TV Towers C) Amateur Towers 
(] Communication Towers [] ROHN Accessories 
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Announcing a $3.05 Pre-Publication Saving on This Long-Needed... 


INTERNATIONAL DICTIONARY OF APPLIED MATHEMATICS 
At Last! Over 8,000 Math Applications, 
Methods, Terms, Now in One 1,215-Page, 





Quick-Reference Book! 


ERE’s an important achievement 
t the first comprehensive single 
volume that brings together for every 
use, defined and explained, the terms 
and methods of application of mathe- 
matics to 32 great fields of science and 
engineering. 

This massive International Diction- 
ary of Applied Mathematics contains 
some 8,165 entries. All those basic 
definitions and methods from pure 
mathematics, as well as from science 
and engineering, sO necessary to an un- 
derstanding of the mathematical appli- 
cations are included. Each term is so 
clearly defined that many listings take 
up half a column, some require a page 
or more. Equations are included and 
their derivations explained. 


World-Famous Specialists in 
Their Fields Make This Book Unique 
as a Reference 


From the United States and abroad, 
noted mathematicians, physicists, 
chemists and engineers have prepared 
each entry to ensure authoritative se- 
lection and most careful presentation 
covering these fields: 

Acoustical Engineering 
Acoustics 
Astronomy 
Automatic Control 
Differential Geometry 
Electromagnetic Theory 
Mechanics 

Network Topology 

Nuclear Science 

Optics 

Quantum Mechanics 

Relativity 

Spectroscopy and 

Interpretation of Spectra 

Strength of Materials 

Chemical and Physical Thermodynamics 

Vector Analysis 

Aerodynamics and 

Hydrodynamics 
Atomic Structure 
Chemistry 
Elasticity 

General Mathematics 

Molecular Structure 

Nuclear Engineering 

Numerical Analysis 

Probability and Statistics 

Relativistic Quantum Mechanics 

Solid State Physics and Chemistry 

Statistical Mechanics 


Structural Analysis and Design 
Engineering Thermodynamics 
Tensor Analysis 
Visco-Elasticity and Plasticity 

In this dictionary you will find those 
concepts and approaches which are 
most widely used in applied mathe- 
matics and which prove most fruitful 
in their results. Every article is cross- 
referenced: the section on “Hole 
Theory,” for example, mentions Dirac 
equation. This is in bold type to refer 
you to its listing for a more complete 
understanding of the entire subject. A 
number of the articles in applied math- 
ematics, especially in numerical analy- 
sis, refer you to the great 4-page entry 
on methods of computing eigenvalues 
and eigenvectors of matrices. 

Important Foreign Language Indices 

You bridge language barriers to pursue 
original reading by means of the four — 
German, Russian, French, Spanish — 
foreign language indices in this big book. 
Helpfully lists all terms with their English 
equivalents. 

Every scientist, every engineer, every 
student, teacher, researcher needs this 
book. Whether you're checking data, look- 
ing for methods of application, interpolat- 
ing an equation, writing a paper, clarify- 
ing technical articles — this book will give 
you the answers you neéd quickly, cor- 
rectly, without wasted time or effort. 

Pre-Publication Offer 

A work of this scope (1,215 pages, 315 
illustrations ) would ordinarily sell for $35 
or more. However, the publishers plan an 
unusually large first printing to bring the 
retail price down to $25.00. To build up 
this first printing, we are accepting ad- 
vance reservations now. In return 
for helping us increase this print- 
ing’s size, we will send you the Dic- 
tionary at the special pre-publica- 
tion price of only $21.95. 


Send No Money 


When the International Diction- 
ary of Applied Mathematics comes 
off the press, a copy will be sent to 
you at the pre-publication price of 
only $21.95. Simply fill out and 
mail reservation certificate at right. 
Browse through it, use it for ten 
days free. Then, if you’re not con- 
vinced it will be the most used ref- 
erence work on your desk, return it 
and owe nothing. Mail certificate 
today to: D. Van Nostrand Com- 
pany, Inc., Dept. 1810A, 120 Alex- 
ander Street, Princeton, N. J. 
(Established 1848). 
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RESERVATION CERTIFICATE: 


SA 





D. Van Nostrand Company, Inc., Dept. 1810A 

120 Alexender Street, Princeton, N. J. 
Please send me hed, tl 

Dictionary of Apt 


as soon as it publis 
7 f 
for 10 days, I am 


ing. Otherwise ll 
and $4.00 a month for 


Address 


City 
SAVE! Enclos 
costs will b et 


(In Canada 
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TV P R fe) D U CTS NEWS BRIEFS (Continued from page 6) 


signals do not go above ground. The 
main value of the system lies in the 
fact that it is very difficult to jam. 


help you serve your market better! It can be used as an emergency 
e means of communications. In a war, 


the enemy could not listen in (the 
expected maximum range is 100 
miles). 


. . . 
| Russian Artificial Hand 
A man with an artificial hand 
“powered by bioelectricity generated 
| in his own arm muscles” was pre- 





sented to delegates of the First 
International Congress for Auto 
matic Control, held in Moscow. The 
man wrote: “Welcome Congress 
Delegates” on a conference room 
blackboard in legible handwriting 

A paper presented on the subject 
by Soviet Professor Abram Kobrin- 
ski gave credit to Professor Norbert 
Wiener’s work on bioelectrics 12 
years ago. Dr. Wiener, of the Massa 
chusetts Institute of Technology, 
said he was pleased that the Russians 
had developed “a bioelectrical artifi 
cial limb based on _ transistorized 
amplification of currents generated 
by the human body.” 


ACCESSORIES “eg Reflecting Ring to Orbit Earth? 


A plan to ring the earth with 
billions of tiny antennas is to be 
tested by the Air Force. Each ar 
tenna will be about half as thic} 

a human hair. Their length 
depend on the frequencies to be u 
; :@ | The ring will be used to 
: a ; signals from point to point by re 
TWIN LEAD Bo ba ing them off the ring in a 
: ; ‘ similar to bouncing signals 
Project Echo balloon. 

It is planned to place 
number of antennas in orbit 
vehicle with a different main n ) 
The vehicle may be launched within 
a month or two. 

p One objection to the plan is that 
ees - the ring might block signals used ir 
e a 2 - other space projects. 

. The ring would not be as likely to 
be damaged by meteorites or spacs 
debris as would balloons or “active” 
(receiver—amplifier) satellites. 


Electronic Elevators 
Direct Passengers 

“Talking elevators’ 
the Hess department store in A 
town, Pa., not only tell custo 
what they may find on the va 
floors, but also give instructions 
help the passengers preserve tI 
own safety and improve elevator 
service. 

Completely electronic in opera 
tion, down to the pushbutton that 
summons the car, the elevators have 
a capacitance-operated door-safety 
device that detects a person in the 
way and opens the doors again to let 
him get in. If the passenger lingers, 

DISTRIBUTOR DIVISION the elevator addresses him: “Kindly 
BROADVIEW, ILLINOIS step back in the car, so that serv ice 

may continue.” After repeating the 
message a few times, if the passen- 
ger is still obstructing the entrance, 
RADIO-ELECTRONICS 


| 











’ installed 








do you know 
what an FCC License Really Cx 


Lil 


do for you in electronics 


If you want to get into electronics .. . ? 





2/1 you are now employed in electronics . . . ? 





/ 


See what this leading employer Burroughs  . 


“An FCC License is a job asset... 


to any man looking to enhance his career in the field of 
electronics. At Burroughs Corporation, a licensed man 
is well regarded because an FCC license attests to his 
knowledge of electronic theory. The licensed man at 
Burroughs will be called upon to handle many challeng- 


ing assignments.” 


Employers are good judges of the value of an FCC License. 


An FCC License . . . Your Best Way To Find 


Opportunities in 
Electronics 


1. For many good jobs the FCC License 
is required by law. 


a Prospective employers accept the FCC 
License as your best proof of technical 
competence. 


3. Preparing for an FCC License is the 
best way to convert military experience 
in electronics-to good paying civilian 
occupations. 


We Guarantee Your FCC License— 
Or Your Money Back 


The Master Course in Electronics will provide you 
with the mental tools of the electronics technician 
and pre ou for a First Class FCC License (Com- 
mercial) with a radar endorsement. When you suc- 
cessfully rr the Master Course, if you fail to 

the FCC examination, you will receive a full 
refund of all tuition payments. 


Accredited By The National Home Study Council 
Cleveland Institute of Electronics 


Desk 
4900 Euclid Avenve . Cleveland 3, Ohio 


OCTOBER, 1960 


GET ALL 3 VALUABLE BOOKLETS 


4 successful plan for... 
Electronics Training 


JUST MAIL THE 
COUPON BELOW 


Cleveland Institute of Electronics 
Desk RE-46-A, 4900 Euclid Avenue, Cleveland 3, Ohio 


Please send Free Booklets prepared to help me get 
ahead in Electronics. | have had training or 

ience in Electronics as indicated below 

Cc] Military 

[ ] Radio-TV Servicing 
[_] Manufacturing 

C] Amateur Radio 


In what kind of work are 


you now engaged? 





Nome 





Address 





City 
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BRIGHT 
NEW 
VIEW 


for Multi-set TV-FM 
Home Operation... 


Bright Profit Outlook for YOU with 


i || HSA-43 


Amplified 3 SET COUPLER 


Here’s a new precision-perfected 
amplifier that provides 5 DB min. 
gain across all TV-FM channels 
on two outputs and no loss in 

the third output. Housed in a 
rugged, compact and handsome 
case. The HSA-43 features 
single tube operation (6DJ8), 
A.C. interlock and no-strip twin 
lead terminals. Its excellent 
isolation and match prevents set 
interaction and ghosting. IDEAL 
FOR FEEDING ONE FM AND TWO TV 
SETS FROM THE SAME ANTENNA. 


$29.95 list 





TYPICAL APPLICATIONS 





ee Ss 
doe | ooo 


2 TV and 


1 FM Set 3 TV Sets 





rr 

an 

Es 
One TV and 
one FM Set 


One TV or 
one FM Set 














Write Jerrold today for full de- 
tails on this new Profit Outlook! 


ELECTRONICS CORPORATION, Distributor Sales Division 
JERRU {| Dept. IDS-83, Philadelphia 32, Pa. 

Jerrold Electronics (Canada) Limited, Toronto 
Export Representative: CBS International, New York 22, N.Y. 


LEADER AND LARGEST MANUFACTURER OF TV DISTRIBUTION SYSTEM EQUIPMENT 


NEWS BRIEFS (Continued) 


the elevator registers mild annoy 
ance by starting a buzzer wh 
continuing to urge the obstructo 
out of the way, and the doors close 
slowly but politely, nudging the 
customer into (or out of) the car 
This capacitance system is consid 
ered superior to photocell methods 
controlling doors, since it acts or 

the customer is close to the door 
edge. It also protects the small 
child, since the whole edge of 
door, from ankle to shoulder height 
forms part of the sensing ele 


; 


FM Increasing 


FM stations are developing fa 
than AM stations, according 
latest count. Of course, AM sta 
still outnumber the FM’s (3,484 
AM’s, 741 FM’s), but percent 
wise, FM is ahead. 

From 1958 to 1959, the numb 
operating FM _ stations in 
from 571 to 677 (19% base 
1958 figures), while in the 
period AM stations increased 
3,318 to 3,456 (4%). 

In the period from Jan. 1 t 
30 of this year, 64 new FM 
went on the air (an increase 
approximately 10° -in just |} 
year), while 28 AM statior 
on the air (approximately 
half a year). 


And Now—Underwater Stereo 


Submerged stereo in a swin 
pool was heard for what is beli: 
the first time in a joint demonstra 
tion by three audio compani« 
the famed Grossinger resort in New 
York State. Records were played 
through a dual 65-watt stere 
plifier to two specially designed 
derwater speakers. Bathers report 
that the sound could be heard ur 
water across the whole pool 

Three companies took part i: 
demonstration of stereo soul 
which was also carried on in n 
conventional style in a specia 
tening room at the resort. Bogs 
Presto supplied the amplifiers 
versity the special MM2-UW ur 
water speakers and United Aud 
the Dual stereo record change? 


Underwater Distance Record 


Underwater explosions set off 1 


Australia were picked up by Colun 
bia University’s Seismic and SOFAR 
(Sound Fixing And Ranging) 
tion in Bermuda. The sound wa 
traveled 12,000 miles in 3 hours ar 
43 minutes. 

The shots—weighing 50 pound 
were fired in a deep channel 
southern Australia by the Vema, 
Columbia’s research vessel. The 
were three of them, spaced 5 mir 
apart. 

John I. Ewing (staff member and 
brother of Dr. Maurice Ewing, dire 
tor of Columbia’s Lamont Geological] 
Observatory, Palisades, N. Y.) sa 
recording the shots was remarkable 

(Continued on page 16) 
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ALLIED value-packed 1961 


444-PAGE ELECTRONICS CATALOG 
including products available only from Allied 


S 


z 
‘S =. 
oe 


free 


send for it today! 4 


SAVE MOST ON 


EVERYTHING IN ELECTRONICS 


@ Newest Stereo Hi-Fi Systems— 
Everything in Hi-Fi Components 

® Money-Saving, Build-Your-Own 
KNIGHT-KITS~ for Every Need 

© Best Buys in Recorders & Supplies 


@® Newest Public Address Systems, 
Paging and Intercom Equipment 


BUY ON EASIEST TERMS 7 | © Amateur Receivers, Transmitters, 
ONLY *2 DOWN a i ii and Station Gear 


@ Citizen's Band 2-Way Radio 
Yes, only $2 down on orders up to $50; only =i 
aS @ Test and Laboratory Instruments 
$5 down on orders up to $200; only $10 down Geer ony a a 7 
over $200. Up to 24 months to pay. = Ce . ubes, Antennas, Accessories 
: © Huge Listings of Parts, Tubes, 


ALLIED Exclusives: ; Transistors, Tools, Books 


Get every buying advantage at ALLIED: lowest money-saving 
MONEY-SAVING KNIGHT-KITS°—truly the very best in prices, fastest shipment, expert personal help, easiest-pay terms, 
build-your-own electronic equipment —designed to satisfaction guaranteed or your money back. 
save you money, easiest to assemble—the only 
kits offered with Free Inspection Privilege. See the ; 
complete selection of Stereo hi-fi kits, Hobbyist the most complete 
kits, Test Instrument and Amateur kits. KNIGHT- 
KITS are an exclusive ALLIED product. 


KNIGHT® STEREO HI-Fi—comparable to the best in 
quality and performance, yet priced far lower in 
cost. Select super-value KNIGHT components or 
complete systems and save most. Also see the larg- 
est selection of famous-name hi-fi components and 
money-saving ALLIED-recommended hi-fi systems. 


ALLIED RADIO 


G D 
fh TISFACTION GUARANTEE 
ye 40 art sg oR YOUR MONEY BACK 


electronics catalog! / 


SSSSSECHEHEHS SO OAE ! 


ALLIED RADIO, Dept. 2-K 
100 N. Western Ave., Chicago 80, Ill. 


([] Send FREE 1961 ALLIED Catalog 


0 aa 
Address. 


City —_—_—_—— Zone . 
SSSSS SSSA SEETEESSSSSRH SSAA SSS SS 


World's Largest Electronic Supply House 
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are tops in their field 


For maximum reliability 
and performance 
under toughest conditions 


SPRAGUE DIFILM® 
BLACK BEAUTY® 


Sprague Black Beauty 
tubulars are missile-type 
capacitors. Actually, they 

are low cost versions of 

the famous Sprague ca- 
pacitors now being used 

in every modern military 
missile. Where positive 
reliability is important, 
make no mistake, use Black 
Beauty Difilm Molded Capac- 
itors! You get the most for the 
least with Black Beauties! 

Difilm Black Beauties are en- 
gineered to withstand the hottest 
temperatures to be found in TV or auto 
radio sets—in the most humid climates. 

Further, unlike straight polyester film tubulars, 
these capacitors operate in a 105°C environment 
—without derating! 

Black Beauty tubulars are tough units, too—no 
fragile shell to break—you can't damage them in 
soldering. For your convenience, every capacitor is marked 
twice .. .no need to twist capacitor around to read rating. | 


.. . take your choice! 


For extremely small 
size and exact 
original replacement 


SPRAGUE DIFILM’ 


Sprague Difilm “Orange 
Drops” are a “must” for 
your service kit where 
only an exact replace- 
ment will fit. They are the 
perfect replacement for 
dipped capacitors 
used by leading manufac- 
turers in many popular 
television receivers. And 


now 


when a dipped tubular is 
called for, you'll find that 
Orange Drops outperform all 
others, safeguarding your work and 
reputation for quality service. 
Orange Drops are specially de- 
signed for easiest possible installation. 
Radial leads are crimped to assure neat 
mounting parallel to printed wiring boards... 
extremely small size makes them fit handily in 
tight spots. They'll beat heat and humidity because 
the solid, rock-hard capacitor section, double-dipped in 
bright orange epoxy resin, is well protected against 
moisture. A perfect team-mate for Black Beauty. 


10% CAPACITANCE TOLERANCE IS STANDARD AT NO EXTRA COST 


Difilm Black Beauty and Difilm Orange Drops are 
packaged in sturdy, reusable rigid plastic Kleer-Pak® 
boxes. Your distributor is stocked in all the popular 
ratings. Order some today. You can count on Difilm. 
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RESIDENT CLASSES 


Grantham resident schools are located in four 
major cities~ Hollywood, Seattle, Kansas City, 
and Washington, D.C. Regularly scheduled classes 
in F.C.C. license preparation are offered at all 
locations. New day classes begin every three 
months, and new evening classes begin four times 
a year. The day classes meet 5 days a week and 
prepare you for a first class F.C.C. license in 
12 weeks. The evening classes meet 3 nights a week 
and prepare you for a first class license in 20 
weeks. For more information about the Grantham 
resident schools, indicate in the coupon the city 
of your choice and then mail the coupon to the 
School’s home office in Hollywood, Calif. Free 
details will be mailed to you promptly. 


Through 
HOME STUDY 


Grantham training is the easy way to learn more 
quickly—to prepare more thoroughly—for F.C.C. 
examinations. And your first class license is the quick, 
easy way to prove to your employer that you are worth 
more money. 


This correspondence course is direct ward two 
major objectives—(1) to teach you a great deal about 
electronics, and (2) to prepare you 1 ill of the 
F.C. C. examinations required for a fir s commer- 
cial operator’s license. We teach you sté y step and 
have you practice with FCC-type tests you send 
to the school for grading and comment. ‘ prepare for 
your F.C. C. examinations under the 
of an instructor who is especially q 


direction 


s field. 


CTRONICS. . . 


F.C.C. LICENSE 


To get ahead in electronics—first, you n per train- 
ing; then, you need “proof” of your knowled ir first class 
commercial F.C.C. license is a ‘‘diplon nmunications 
electronics, awarded by the U.S. Gover hen you pass 
Certain examinations, This diploma is re by employers. 
Grantham School of Electronics specia preparing you 
to earn this diploma. 

Grantham training is offered in resident s or by cor- 
respondence. Our free booklet gives complete det If you 
are interested in preparing for your f mail the 
coupon below to the School’s home office a 5 N. Western 
Ave., Hollywood 27, California—the addr n the coupon 
—and our free booklet will ber promptly, No 
charge —no obligation. 


Get your First Class Commercial F.C.C. License by training at 


GRANTHAM SCHOOL OF ELECTRONICS 


HOLLYWOOD | SEATTLE | 





This booklet 
FREE! 


This free booklet 
gives details of 
ovr training 

and explains 
what an F.C.C, 
license can do for 
your future. 
Send for your 
copy today. 


OCTOBER, 1960 


( Please send me your free booklet telling how | can get 


KANSAS CITY | WASHINGTON | 


for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 


‘@® To: GRANTHAM SCHOOL OF ELECTRONICS 
Sy) 1505 N. Western Ave., Hollywood 27, Calif, 


my commercial F.C.C. license quickly. | understand there 
is no obligation and no salesman will call. 


SON atest Age 
Address_ 
City 


| am interested in Home Study asses, Q4-R 


(-] Hollywood classes, Seattle classe hington classes 
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NOW! 

one Britener 
for ALL 
series string 
heaters 


MODEL C412 VU-BRITE 
110° Button Base— Series 
ALL Filament Voltages 
$1.75 net 


MODEL C403 VU-BRITE 
Duodecal Base— Series 
ALL Filament Voltages 
$1.12 net 


MODEL C411 VU-BRITE 
110° Button Base — Parallel 
ALL Filament Voltages 
$1.49 net 


MODEL C311 UNIVERSAL 
110° Button Base—6.3 Volts 
Series or Parallel 
$2.98 net 
all available from your 
Perma-Power Distributor 


New Perma Fewer unit 
guards against 
picture tube 
damage 
caused by 
excessive power 

boost 


When you're trying to brighten a 110° button base 
picture tube, watch those series heaters! Many of the 
newer sets have controlled warm-up filaments with 
ratings of 2.34 and 2.68 volts. (Older sets are usually 
rated at 6.3 volts.) 


These new tubes use finer heater wire and closer 
element spacings—which makes them more efficient, 
but more fragile. Too much power boost will “blow” 
these low voltage filaments! 


On these newer tubes, you can not safely use a 
Britener made for older sets. But you can use the 
new Perma-Power Model C412 on these and older 
style tubes. For the first time, here's one Britener 
for all 110° button base series string heaters—the 
only Britener that works properly for 2.34, 2.68, 
4.70, 6.3 and 8.4 volt filaments! No switching nec- 
essary —no adjustments required. 


The Model C412 Vu-Brite 


Perma-Power Briteners, all engineered to fit properly 


is one of four new 
and work properly. Without excessive inventory, 
Perma-Power—and only Perma-Power—can now 
assure you of complete coverage—a Britener that’s 
right for every picture tube in general use today. 


Popimox Fewer COMPANY 


3106 NORTH ELSTON 


AVENUE e CHICAGO 18, ILLINOIS 





LOOK what's coming along in 
Radio-Electronics future issues 
Build a 6DZ7 Amplifier 


Servicing TV 


Distribution Systems 


Zener Diodes Simplified 

Simple Transistor Gain Checker 
Professional Picture Tube Testers 
Electronic Timer for Guns 
Technicians—Avoid Legal Pitfalls! 


On sale September 27 


Last chance to subscribe now 


at 
1 year $4 


these low rates 


2 years $7 3 years $10 


On October 3lst rates go up to 


1 year $5 


154 West 14th Street 


2 years $9 3 yeors $12 


New York I!, N.Y. 





NEWS BRIEFS (Continued from page 12) 


both because of the distance and the 
small probability that there is a clea 
path between the firing point and 
Bermuda. 

“Sound waves traveling through 
the water between those two points 
may have to feel their way around 
islands and through shallow areas,” 
he said. The sound traveled near the 
surface in the south and _ then 
dropped to depths of around 2,600 
feet near the Equator. It followed a 
Great-Circle path past the Cape of 
Good Hope 

The instruments in Bermuda are 
located in water about 2,600 feet 
deep. Scientists believe that an unde 
water atomic blast could be 
up if it was fired 
channel. 


picked 
near the sound 


Party Lines Next? 


Two widely separated com; 
can now exchange information 
each other over a telephone syste: 
at the rate of 150 characte 
numbers per second, the Inter 
tional Business Machines Corp 
ported recently. The system requi 
a pair of IBM 1009 data-transmiss 
units, one at each end of the line 

Information from a core storag 
unit, punched cards or magnet 
tape may be sent. 


Language Labs for Schools 


The Board of Education 
install language laboratories in 38 
schools in New York City beginning 
this fall. The labs will be placed 
27 high schools, 7 junior high schools 
and 4 elementary schools. 

In a language laboratory, the stu 
dent listens to model speech thro 
a pair of headphones and replies 
or imitates it. His reply (and the 
master) are recorded on tape. By 
playing back the tape, the student 
can compare his answers with the 
master and see how well he is doing 
Each student is in an 
treated booth. The instructor car 
monitor any of the booths (for mor: 
details, see “Electronic Labs Help 
Teach Languages,” RADIO-ELE« 
TRONICS, June, 1960, page 33) 


plans t 


acoustically 


Telephone Service Expanded 


Two-way air-to-ground telephon 
service is now available in the New 
York, Washington and Pittsburgh 
areas. The service was previously 
available only on an experimental 
basis in the air corridor 
Chicago and Detroit. 

In making an air-to-ground call, a 
passenger pushes a button on the 
phone. An “aviation” switchboard 
operator answers via the 
base station. The customer gives the 
operator the number he wants and 
she makes the connection. 

Ground-to-air calls are made by 
dialing the telephone company and 
asking for the aviation operator in 
the area where the plane is known to 
be flying. 

Equipment 


between 


nearest 


will be furnished to 
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ANOTHER FACTOR IN 
“INTEGRITY IN MUSIC” 


does your rr 


STEREU 5 


amplifier 


= 4 
O35 W.Va (C3 | weer 
dats a aca 
Ps When your amplifier adds or subtract t one nuance 
music pA of sound . .. you enjoy Integrity in M [his concept 
of pure, unadulterated reproduct een mani- 
fested most recently in Stromberg-¢ 8-80 stereo 
amplifier. Its combination of feature rmance and 
price—its control versatility and ng quality— 
make it the most unusual value ev d in high 
fidelity. 

ASR-8*80 Specifications: P s (2—32- 
watt channels); Response: 20-20,0( 9 db; Dis- 
tortion: Harmonic: less than 0.6% tput; IM: 
less than 1% at program level; H ise: down 
70 db. A plus B output for cer r system; 
Price: $199.95, Zone 1, gold and vw top cov- 
er extra. 

Another amplifier featuring irlson in- 
tegrity is the dual channel ASR-4 annel pro- 
vides 12 watts of exceptionally « anced power. 
The control and performance are « 

The deliberately conservative spe tions include: 
frequency response 20-20,000 cps tortion 
less than 1% at full output; IM d ess than 1% 
at program level; hum and noise ¢ vn. Top cov- 
er available in gold and white k and brushed 
chrome. ASR-433 . $12: 

Stromberg-Carlson now offers 1¢ ent cabinets 
in a wide variety of styles and fir hey are de- 
signed to house complete Stror son stereo 
component systems and are fact issembled. They 
reproduce as faithfully as separat ed compo- 
nents because of a unique mount ethod that iso- 
lates the speaker systems fron e other sensitive 
components. 

See your dealer (in Yellow Page yr write for a 
complete component and 
cabinet catalog to: 1478-010 
North Goodman St., Roch- 
ester 3, New York. 

*Prices audiophile net, Zon 
less base, subject to change 





FOR INTEGRITY 4IN MUSIC... “‘There is nothing finer than a. nberg-Car/son” 


STROMBERG -CARLSON 
a oivision ofr GENERAL DYNAMICS 
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NEWS BRIEFS (Continued) 


private planes and airlines by the 
participating telephone companie 
The 450-me band will be used. 

Ground stations, antennas 
other equipment are operated by th: 
New York Telephone Co., Chesapeak« 
& Potomac Telephone Co., Bell T 
phone Co. of Pennsylvania, Michig 
Bell Telephone Co. and Illinois B« 
Telephone Co. 


Calendar of Events—October 1960 


National Communication Symposium, Oct 
Hotel Utica and Utica Municipal Audit 
Utica, NLY 


Conference on Radio-Interference Reduction, 
Oct. 46, Chicago, Ill 


EIA Conference on Value Engineering, 
5-6, Disneyland Hotel, Anaheim, Calif 


National Electronics Conference, Oct 
Hotel Sherman, Chicago 


The Southwest Area Reliability Training Con 
ference, Oct. 10-15, Lake Texoma Lodge, Kin 
ton Okla 


Audio Engineering Society 1960 Convention 
= Exhibit, Hotel New Yorker, New York City 
ct. 11-14 


More than 80 papers, on subjects ranging f 
psychoacoustics to public address, will be read 
and discussed in the 13 technical sess 
of the Audio Engineering Society convent 
at the Hotel New Yorker Oct 11-14. An exhibit 
of audio equipment will be included 


Engineering Writing and Speech Syrapectom. 
Oct. 13-14, Bismarck Hotel, Chicago 


Symposium on Adaptive Control Systems 
Oct. 17-19, Garden City Hotel, Garder y 
N.Y 


Symposium on Space Navigation, Oct. |9-2 
Deshler-Hilton Hotel, Columbus, Ohio 
International Congress & Exhibition for. In- 


strumentation and Automation, 
Dusseldorf, Germany 





East Coast Aeronautical and Navigational 


WITH VOCALINE 4-CHANNEL COMMAIRE | Stsxc#et7%'o% 


Conference on Non-Linear netics and 

Magnetic Amplifiers, Oct. 26-28, Bellvue-Strat 
ED-27M CITIZENS BAND RADIO | a ye ayes e 

1960 Electron Devices Meeting, Oct 27-28 

Shoreham Hotel, Wash. D.C 


; p Conference on Electronic Techniques in Medi- 
Also available in cine and Biology, Oct. 3!-Nov. 2, Sherator 


Ranked first for single channel Hotel, Washington, D.C 
model — IRE-EIA Radio Fall Meeting, Oct. 3!-N 
. Commaire Syracuse Hotel, Syracuse, N.Y 
de end bilit 7 ED-27M — Conference on Magnetism & Magnetic Mate- 
p a I I y : proven as the rete. Nov. 14-17, New Yorker Hotel, New Y 
world’s finest- N 
performing class Mid-America Electronics Conference (MAE 


distance - clarity | | Ae sohmnae’ ME Machassch Hot, 


Radio! Only 





Northeast Research & Engineering ay tt 
$179.50 each, list. (NEREM). Nov. 15-17, Commonwealth A 
and Sheraton Plaza Hotel, Boston, Mass 


Citizens band radio can be no more effec- D Northwest Hi-Fi Show, Nov. 25-27, Leamingtor 


tive than the equipment you use! In fact, i $189.50 Hotel, Minneapolis, Minn 

no judgment on the subject can be valid htc each, list. GIA Wister Cosference, Nox. 29-De 

until one has heard the type of perform- ment Hotel, Sen Francisco, Calf. 

ance possible when properly engineered; 

truly superior equipment is utilized. . 

Example: the Vocaline Commaire ED- one unit that is unmatched by any other 3 

27M, the finest citizens band radio avail- in its class. US Cites Inventor , 
able anywhere today! The difference Specifications and features: Finished to Dr. Otto Halpern was awarded 
between Vocaline Commaire ED-27M pass U.S. Navy 500 hour salt spray test! the Department of Defense medal 
and ordinary Citizens band radios can ‘“‘Silent-Aire’’ squeich with exclusive for distinguished public service fo 
be as substantial as the difference noise suppression. Double conversion an invention that helps ships and 
between the two photos above. For dis- superheterodyne single crystal receiver— planes evade enemy radar detection. 
tance, reliability, flexibility and uniform accepted as the finest. Transistorized ‘ha st cama Tinta emeaded 
clarity on the entire 22 channel citizens power supply. 5 watts input — 3 watts . — rns ‘th r- " = h ni 
band . . . you have only to hear the Com- output. 6 and 12 VDC — 115 VAC. Only $340,000 from the Government in 
maire to convince yourself that this is the 514” x 914” x 814”. settlement of his 18-year fight fon 
a patent. The Government had re 
fused a patent, saying that it would 
Send complete literature to: make public the details of an inven 


> *. > > 
J 
VocaALIne Name tion that was still a military secret 


COMPANY OF AMERICA atten The invention is a rubberlike ma 
123 Coulter Street terial containing metallic flakes that 


Old Saybrook, Conn, City Zone____ State absorb radar waves. END 
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by Practicing at Home 
in Your Spare Time 


At No Extra Cost you get specially 
developed Electronic Training Kits for | 
practical experience. Shop and labora- 
tory practice at home make learning 
easier, interesting, faster. You do not 
need a high school diploma or previous 
experience. 


Increasing Demand 
for Trained Men 


This is the Electronics age. Men with 
Electronic know-how are in demand. 
They enjoy high pay and growing oppor- 
tunities for advancement. Satellites, Ra- 
dar, Automation in Industry, Missiles, 
Rockets, Planes, Stereo, TV, Radio, Two 

, ) Way Communications 
for transportation are 
a few of the fantastic developments 
in the fast growing Electronics in- 
dustry. If you are not completely 
satisfied with your work; if you are 
doubtful about your future, investi- 
gate Electronics. 


High Pay, Prestige, Bright Future - 


What branch of Electronics interests 
you? Thousands of successful NRI 
graduates prove that NRI’slearn-by- 
—— method is the way to success. 
ou start in your chosen career ’way 
ahead of the man who only learns 
from books. You do not need to give 
up your job. You do not need to go * i 
away to school. You learn at home, 
get practical knowledge from training kits NRI provides. 


Train With the Leader 


NRI is the world’s oldest and largest home study Elec- 
tronics school. You benefit from the experience NRI has 
gained from training men for 45 years. NRI offers you 
~— courses of home study in Electronics; Principles, 

actices and Maintenance—Radio Television Commu. 
nications— Radio Television Servicing. 


Start Soon to Earn More 


Soon after enrolling NRI shows you how to apply your 
knowledge to earn extra money doing Electronics re- 
pairs or servicing Radio and Television sets for friends 
and neighbors. Take the first step toward success now. 
Find out what NRI offers you. Mail the postage-free 
card. No obligation. Cost of NRI training is low. 
Monthly payment plan available. NATIONAL RADIO 
INSTI , Washington 16, D.C. 


/ 


am 


NRI Has Trained Thousands for a 


salary I made before en- 
rolling. 
= me a thorough un- 


son, Austin, Tex. 


“— started with station 
CJIC, new in charge of 
sound effects for CBC. NRI 
opened doors to great 
opportunity for me F 
Tupor, Toronto, Ontario 


COURSE IN 


“I get over twice the 
NRI training 
erstanding.”” 


H. ATKIN- employ 2 men.” 


TURN 


NEW 


| Cut Out and Mail—No Stamp Needed 


64-PAGE FREF 


CATALOG E ANE 


No Salesman will call. 


Name 
Address 


National 


Radio 


Zone 
OLDEST & LARGEST HOME STUDY T¥ SCHOOL 


= 2 
ational Iiadio Institute 
WASHINGTON 16, D. C 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


City State 
ms stitute 
RAD 





“Averaged $150 a month 
spare time before I grad- 
uated. Now have my own 
r full time busimess and 


cox, Hollywood, Cal. 


ELECTRONICS /A46f 


JOB COUNSELORS ADVISE 


* LEARN. ELECTRONICS 


ae | NEW Home Study Course 
vac -% in ELECTRONICS 


17” TV RECEIVER Principles-Practices-Maintenance 


NOW READY 


This is the Electronic Age. Electronic equipment is 

a already being used to count and control flow of liquids, 

PRACTICE Witt solids, gases. Electronics is employed to search for oil, 

LOW FOWER WRANENTTER make surveys, control traffic, machine complex parts 
and in atomic installations. Military uses of Elec 

tronics are great and expanding rapidly. In business, 


: ' ' Automation with Electronics plays an important part, 
wo acu ose ao . SPECI AL prepares payrolls, calculates engineering formulas 
ie Learn More to Earn More 

Now, to meet the growing demand for trained 
e. TRAINING KITS Electronic Technicians NRI has developed a com- 
ps + sy complete course in Electronics Principles, 
NO EXTRA COST ractices, Maintenance. This training stresses funda 
ar mentals. It is a course specially prepared for beginners 
and for Technicians. You get both theory and 
practical experience in an interesting, exciting way. 





PRACTICE WITH 


Bu ovansonvat TYPE VOLTMETER Ten Special Training Kits 
yy 2 Give Practical Experience 


You get a experience with Thyratron Tube 


= circuits, Multivibrators, build a D’Arsonval type 


| « 

f a Vacuum Tube Voltmeter (Kit 2); work and 
' —_ J 4 experiment with pentode tubes, selenium resistors, 
a. oscillators, transistors, magnetic amplifiers; and get 
practical experience in telemetry circuits as used in 


earth satellites, digital and analog computers (Kit 9 


NRI— Oldest and Largest Schoo! 


Wishing for success won’t bring success. You must 
; act. Get FREE 64-page Catalog from America’s 
SEE OTHER SIDE aan oldest and largest home ae et, ; 
study Electronic-Radio- ¢ 
Television school. It gives s 
facts, opportunities in In- 5 
dustrial and Military Elec- 
tronics careers, also shows 
what you learn, tells about 
NRI’s other courses in ~ 
Radio Television Servic- 
ing and Radio Television 
Communications. Month- 
ly payments plan. Mail 
Postage Free Card for 64- 
page Catalog. 
NATIONAL Rapio INstI- 
TUTE, Washington16,D.C. 


POSTAGE FREE CARD 


ee en ed 


FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 
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No Postage Stamp Necessary if Mailed in the United States 











POSTAGE WILL BE PAID BY 


National Radio Lastitute 
3939 Wisconsin Avenue 
Washington 16, D.C. 
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SUPPRESSORS NEEDED 
Dear Editor: 

With regard to the article by F. H. 
Frantz, “Interference—Causes, Rem- 
edies and Locations,” in the July issue, 
several points should be clarified. 

The reactance alone of a capacitor 
at a given frequency will not establish 
its attenuation characteristics. The de- 
gree of attenuation can be made to vary 
12 to 15 db by adjusting the capacitor’s 
lead length. 

With regard to automotive suppres- 
sion, it will almost invariably be nec- 
essary to install 10,000-ohm suppressors 
in series with each spark plug. Further, 
it should be noted that the generator 
can be suppressed at the armature. 
3ypassing the field coil may prove quite 
costly. L. G. JAKUBEC, JR. 
Reseda, Calif. 


WHERE TO GET THEM 
Dear Editor: 

In at least two issues of RADIO-ELEc- 
TRONICS within the past year, the 
question has been raised as to the 
availability of spare parts for Natco 
projectors. Parts are available from 
several sources: First of all, Natco, 
4401 W. North Ave., Chicago 39, Il. 
Also parts for some models are avail- 
able from Sears, Roebuck. Some models 
were marketed under the Sears Tower 

‘brand. 

If the drive chain needs replacing, 
it is available from DeVry Corp., 4141 
3elmont Ave., Chicago 41, Ill. DeVry’s 
projector uses a drive chain that is 
almost identical with Natco’s. If gears 
are needed, they can be cast or ground 
by Boston Gear Works, Quincy 71, 
Mass. LaVezzi Machine Works, 4635 
W. Lake St., Chicago 44, IIl., is a good 
bet for reproduction of parts for almost 
all projectors. 

The only electrical trouble that is 
likely to occur would be the 6V6 oscil- 
lator coil (for the excitor lamp) burn- 
ing out. Simply use a universal oscil- 
lator coil available from most parts 
houses. HERSHEL D. PARKER 

Gadsden, Ala. 


IMPROVING DETECTOR 
Dear Editor: 
Looking over the July issue of RApIo- 
ELECTRONICS, I came across the article 
“Underwater Metal Detector” by Mr. 


Richardson. This looks like a good thing | 
for the small-boat people. It seems to 
me that R2 could be eliminated and, at | 


the same time, increase the sensitivity. 

Since R2 is in parallel with the battery, 

it is also an extra drain. Remove R2 
(Continued on page 26) 
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NOW... BUILD AN FM KIT 
THAT WORKS AS WELL AS 
FACTORY ALIGNED TUNERS 


NEW! Kit-Pak Container® 
Opens to a _ self-contained 
work area you Can use any- 
where. 


NEW! Part-Chart® 
Speeds your work. All parts 
are mounted on Kit-Pak cover 
in numerical sequence. And 
every part meets H.H. Scott's 
tough test standards. 


NEW! Ez-A-Lign System® 
Requires no extra equipment. 
You align this tuner using the 
meter on the tuner itself! All 
needed alignment tools are 
included. 


NEW! Pre-Stripped, 
Pre-Cut Wire 


Every piece of wire is included. 
And each piece is pre-cut to 
proper length, stripped and 
tinned. 


LT-10 Laboratory Tuner 
Specifications 

¢ Usable (IHFM) sensitivity 2.5,v 
* Signal: noise ratio 60 db below 
100% mod. * Harmonic distor- 
tion 0.8% « Drift 0.02% « Fre- 
quency response 30 cps—15Kc 
+ 1 db.(IHFM measurements are 
made only in the range 30-15,000 
cps. The LT-10 actually has far 
wider frequency range than 
shown here.) 


The new LT-10 Tuner Kit wv work as well 


as factory units, yet it can be gned with- 
out expensive equipment 

tuner using the meter on the tuner itself. 
All needed alignment tools are included. 
This is the first kit to use H. H Scott’s 
Wide-Band circuitry. This r« ; in greater 
selectivity and sensitivity than 
with any other kit on the market. 


align this 


possible 


The exclusive H. H. Scott silver plated 
front end is completely pre-assembled and 
pre-aligned. All parts are mounted in se- 
quence of assembly. All wires are pre-cut 
to proper length and stripped. Parts such as 
tube sockets and terminal strips are already 
riveted to the chassis. Here’s a kit that’s 
fun to build, and that you'll be proud to own. 


* Prices slightly higher west of Rockies. Accessory 


case extra. 


H.H.SCOTT 


WORLD’S LEADING COMPONENT MANUFACTURER 


| H.H. SCOTT INC., 111 Powdermill Rd., Maynard, Mass. 


| Please send me FREE the following booklet: RE-10 

| © Colorful new 1961 catalog and hi f guide 

© Complete technical specification sheets 6 
including your new LT-10 Tuner Kit 


r new products, 


| Name = 
| Address_____ —_ 


| City diieesiniae Zone State 
! Export: Telesco International Corporation, 36 West 40th Street, N. Y¥. C. 





there is. 


no good 4 
and original _ 
observation” 


— Charles Darwin, naturalist 


Man’s search for scientific knowledge and 
understanding has its taproots in the above 
thought expressed by Darwin in a letter to 
his distinguished contemporary, Alfred Rus- 
sel Wallace, in 1857. 


Speculation—intuitive contemplation 
guided by past discoveries—led Darwin to 
his famous observations set forth in Origin 
of Species. Similarly, it led Alexander 
Graham Bell to the invention of the tele- 
phone—and has since led to many major 
advances in electrical communications. 


At Bell Telephone Laboratories, the puz- 
zling flow of current in semiconductors 
provoked speculation which yielded the 
transistor —and a Nobel Prize. Speculation 
about the behavior of the electron led to ex- 
perimental proof of its wave nature—and 
another Nobel Prize. “Brains” capable of 


guiding missiles and space probes first 
took form in the bold speculations of Bell 
Laboratories scientists. 


Today, Bell Laboratories scientists and 
engineers are more keenly aware than ever 
of the importance of speculative thinking. 
The far-reaching scientific and technologi- 
cal developments of tomorrow are already 
the subject of advanced research. Among 
them are radically new materials and de- 
vices—basically new switching systems, 
transmission via satellites, and waveguide 
networks able to carry hundreds of thou- 
sands of voices simultaneously. 


Through informed speculation about Na- 
ture’s laws, Bell Laboratories will continue 
to search for the “good and original obser- 
vations” which are so vital to the ever- 
improving Bell Telephone System. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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No need to hesitate, you can afford Thorens 
famous quality. You can have music as it’s 
meant to be heard. You can relax with Thorens 
unique one year guarantee. There’s a Thorens 
model that fits handily into any b t 
TI iets . Whether you know a lot or a littl 
1e OT] eatest beauty of high-fidelity equipment, you'll par 
enjoy the courteous and knowles 
Thorens franchised dealer earns y 
. ‘ap w °O . 7: 2» g ar f i] 
Thorens famous quality... cowedge avaity and intesri 
buying your Thorens almost as n 
owning it. Shop around this pag 
the outstanding features and the) 


You CAN afford it! and see all of them for y ‘oneal 


Guaranteed for one full year. Sold only through 
carefully selected franchised dealers 


<i 


. + < 
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MATCHLESS! SWISS MADE PRODUCTS 
TD-124. All four speeds. MUSIC BOXES « HI-FI COMPO? 


Plays any record. Easy-to- = oie 
: SPRING-POWERED SHAVERS -* 
use lighted strobe sets 


exact speed for best musical New Hyde Park, N.Y. 
reproduction. Completely 

silent. Many more exclusive 

features...only $99.95 net 


MORE ECONOMICAL! 
TD-134. The finest 4-speed 


manual t e you can 


arm 


saves you 
can also 


at TD-134 


MARVELOUS! 

TD-184. Includes tone arm 
and simple dialing system 
that lets you select 

records and start turntable. 
All 4 speeds. Save $20 on 
turntable, up to $30 on 
tone arm. Look at TD-184 
+... only $75.00 net. 


MOST ECONOMICAL! 
TDK-101. You can assemble 
this Thorens turntable 
yourself. The superb quality 
of the components makes 
all your work worthwhile. 
Look at Thorens TDK-101 
... only $47.50 net. 
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THE 


[TATION 
SOUND” «ror tHe saxe 


“Over and above the details of design and perform- 
ance, we felt that the Citation group bore eloquent 
witness to the one vital aspect of audio that for so 
many of us has elevated high fidelity from a casual 
hobby to a lifelong interest: the earnest attempt to 
reach an ideal—not for the sake of technical show- 
manship—but for the sake of music and our demand- 
ing love of it.” 


A truly remarkable commentary about a truly remarkable 
group of products—the Citation Kits by Harman-Kardon. 
Mr. Reid’s eloquent tribute to Citation is one of many 
extraordinary reviews of these magnificent instruments. We 
are proud to present a brief collection of excerpts from Cita- 


“When we first heard the Citations our immediate reaction 
was that one listened through the amplifier system clear back 
to the original performance, and that the finer nuances of 
tone shading stood out clearly and distinctly for the first time 
... bass is clear and firm, and for the first time we noted that 
the low frequency end appeared to be present even at low 
volumes without the need for the usual bass boost . . . The kit 
is a joy to construct.” ©, G. MeProud, Editor, Audio Magazine 


“The unit which we checked after having built the kit. is 
the best of all power amplifiers that we have tested over the 
past years . .. none have had distortion that was quite as low 
as we found in this new Citation II . .. the amplifier should 
provide the very finest in hi-fi stereo reproduction . . .” 

William Stocklin, Editor, Electronics World 


tion reviews written by outstanding audio critics. 


The CITATION |! 
Stereophonic Preamplifier 
Control Center 
Here is the first brilliant expression of the 
advanced design concepts which sparked the new 
Citation Kit line—the incomparable Citation |, 
Stereophonic Preamplifier Control Center. The 
Citation | consists essentially of a group of circuit 
blocks termed ‘‘active’’ and ‘“‘passive’’ networks. 
The ‘‘active’’ networks are treated as one or two 
stage amplification units, flat over an extremely 
wide frequency range and each is surrounded with 
a feedback loop. This results in levels of distortion 
so low as to prove unmeasurable. The “passive” 
networks provide precise equalization with no 
phase shift. 


The use of professional step type tone controls 
overcome the limitations of continuously variable 
potentiometers. Each position on a step control is 
engineered to perform a specific function—which 
is absolutely repeatable when necessary. The many 
professional features and philosophy of design ex- 
pressed in Citation | permit the development of a 
preamplifier that provides absolute control over 
any program material without imparting any color- 
ation of its own. Citation |—$159.95. Factory Wired 
—$249.95. Wainut Enclosure, Model WCI, $29.95. 
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The CITATION Ii 
120 Watt Stereophonic 
Power Amplifier 

This remarkable instrument has a peak power 
output of 260 watts and will reproduce frequencies 
as low as 5 cycles virtually without phase shift, 
and frequencies as high as 100,000 cycles without 
any evidence of instability or ringing. At normal 
listening levels the only measurable distortion 
comes from the laboratory test equipment. 

Video output pentodes are used in all low level 
stages for exceptional wide frequency response 
and low distortion. Multiple feedback loops for 
increased degree of usable feedback (30 db overal!) 
result in lower distortion without sacrificing sta- 
bility. The power supply consists of four silicon 
diode rectifiers, choke, heavy duty electrolytics 
and potted power transformer for precise regula- 
tion and long life. The use of rigid component 
boards, heavy duty components, special Cable 
Harness assure the kit builder that the unit he 
constructs will be the exact duplicate of the 
factory built instrument. Because of its absolute 
reliability and exceptional specifications the Cita- 
tion Il has gained widespread acceptance among 
professionals as a laboratory standard. The Citation 
i1—$159.95. Factory Wired—$229.95. Metal Enclo- 
sure, Model ACIi—$7.95. 


The CITATION I! 
Professional FM Tuner 


Citation 111 is the world’s most sensitive tuner 
But more important—it offers sound quality never 
before achieved in an FM tuner. Now, for the first 
time Harman-Kardon has made it possible for the 
kit builder to construct a completely professional 
tuner without reliance upon external equipment 
To meet the special requirements of Citation |!! 
a new FM cartridge was developed which embodies 
most of the critical tuner elements in one compact 
unit. The cartridge is completely assembied at the 
factory, totally shielded and perfectly aligned 
eliminating the difficult problems of IF alignment 
oscillator adjustment and lead definition 

The Citation III's front end employs the rev 
lutionary Nuvister tube which furnishes the lowest 
noise figure and highest sensitivity permitted by 
the state of'the art. A two-stage audio circuit pat 
terned after the Citation |! is employed. By utiliz 
ing a high degree of feedback and providing a fre 
quency response three octaves above and below 
the range of normal hearing, the Citation sound 
quality is maintained and phase shift is eliminated 
The Citation 111 is styled in charcoal brown and 
gold to match all the other Citation instruments 
Citation 1!i— $149.95. Factory Wired — $229.95. 
Walnut Enclosure, Model WC!—$29.95. 
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OF MUSIC AND OUR DEMANDING LOVE OF IT.” 


“Its listening quality is superb, and not easily described 
in terms of laboratory measurements. Listening is the ulti- 
mate test and a required one for full appreciation of Citation 
... there is a solidity, combined with a total ease and lack of 
irritation which sets this amplifier apart ... The more one 
listens to the Citation II, the more pleasing its sound becomes 
... Anyone who will settle for nothing less than the finest 
will be well advised to look into the Citation IT.” 

Hirsch-Houck Labs, High Fidelity Magazine 

“At this writing, the most impressive of amplifier kits is 
without doubt the new Citation line of Harman-Kardon... 
their design, circuitry, acoustic results and even the manner 


of their packaging set a new high in amplifier construction 


“Specifications published by the 
astonishing that our sister publicat 
has subjected them to critical exami: 
formance wholly consistent with cla 


faze it... 


we have heard this part 
with four big speaker systems glide 
tral hurdles without the slightest trace 
ism of the virtually distortion-fre: 
than startling. Our initial amazeme 
easy, relaxed enjoyment that was sust 

a trace of that tension known as “‘list 
was a sound system that fulfilled th 


fidelity requirements: to provide a 


and performance, kit or no.” 


and oblivion of technicalities.” 


Norman Eisenberg, Saturday Review 


Herbert Reid- 


THE NEW CITATION Ill PROFESSIONAL FM TUNER 


The CITATION IV 
Stereophonic Preamplifier 

Control Center 
The new Citation IV Is a compact stereophonic 
preamplifier designed in the best Citation tradi- 
tion, It offers performance and features rivaled 
only by Citation |. Square wave tracings at 20 and 
20,000 cycles reveal no difference between the re- 
sponse of the Citation IV and the signal generator. 


The Citation IV provides separate bass and 
treble tone controls for each channel which may 
be switched out of the circuit completely to elimi- 
nate phase shift and transient distortion inherent 
in all tone controls. D.C. on all heaters and the 
use of low noise resistors in critical places reduce 
thermal agitation and hum. A zero to infinity bal- 
ance control allows complete cut-off for either 
speaker. Military type terminal boards make for 
rigid, professional appearance and facilitate con- 
struction. The control over program material pro- 
vided by the new Citation IV enables the user to 
perfectly recreate every characteristic of the orig- 
inal performance. The Citation IV is handsomely 
styled in charcoal brown and brushed gold. The 
Citation 1V — $119.95. Factory Wired — $189.95. 
Wainut Enclosure, WCI—$29.95. 
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The CITATION V 
80 Watt Stereophonic 
Power Amplifier 

The Citation V is a compact version of the pow- 
erful Citation 11. Designed with the same lavish 
hand, it is conservatively rated at 40 watts RMS 
per channel with 95 watt peaks at less than 0.5% 
distortion. 

The availability of rated power at the extreme 
ends of the frequency range enables the amplifier 
to effortlessly drive any of today’s most ineffi- 
cient speakers. It clips clean without breakup. The 
output stage consists of two 7581's per channel 
operating conservatively in a fixed bias, ultra- 
balance circuit. A bias meter is provided to stati- 
cally and dynamically adjust each pair of output 
tubes. The power supply consists of four silicon 
diodes (hermetically sealed) and heavy duty elec- 
trolytics for excellent B+ regulation and long 
life. This results in instantaneous recovery time 
and superb transient response. 

Here is an all new power amplifier which truly 
reflects The Citation aporoach to audio design: 
no compromise in quality regardiess of cost. The 
Citation V is styled in charcoal brown and brushed 
gold. The Citation V — $119.95. Factory Wired — 
$179.95. Metal Enclosure, ACV—$7.95. 
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STEREO QUALITY SOARS TO NEW HEIGHTS... 


Presenting the 
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ever perfected by Sonotone 


THE “PROFESSIONAL QUALITY” $7! 


Now, the ceramic cartridge proved 


in independent A-B listening tests to 


perform as well as the highest-priced ‘‘professional”’ types. It’s Sonotone’s 


revolutionary new 9T. So superior, 


you can expect faithful reproduction 


from the most robust musical passages to the most subtle overtones. 
Sonotone’s new 9T series stereo cartridge: 


GUARANTEES performance equal to car- 
tridges costing up to 3 times as much— 
as proven in A-B listening tests. 


GUARANTEES highest compliance — al- 
lows major reduction of tracking force. 


GUARANTEES more than adequate chan- 
nel separation. 


GUARANTEES crisp definition. 


GUARANTEES superior, more compact 
mechanical design—including revolu- 


Imagine, the 9T boasts all these ‘‘professional”’ 
less than half the price of the least expensive ‘‘professional”’ 
cut call- 
with Sonotone’s great new QT cartridge... 


Simplify your inventory... 


— and for value. 


LIST PRICE: 9T-S $16.50 
0.7-mil and 


3-mil sapphires) 


tionary new needle design with instant 
“snap-in, snap-out’’ replacement needle 
feature and built-in jewel tip protector. 
ELIMINATES distortion — incredibly flat 
response of + 1 db from 20 to 17,000 
cps—cuts listening fatigue. 
ELIMINATES dust pile-up—at recent 
trade show the 9T ran 4 straight hours, 
collected no dust. 

ELIMINATES most record groove noise 
or hiss—no ‘“‘needle talk’’. 


features... yet sells for 
cartridge. 
backs — increase sales and profits — 


unsurpassed for performance 


9T-S77 $16.50 
(Two 0.7-mil 
sapphires) 


9T-SD $19.50 
(Sapphire- 
Diamond) 


Sonotone 
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NTACT ATLAS RADIO CORP., 


DIVISION, ELMSFORD, N. Y. DEPT. C2-100 
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CORRESPONDENCE (Continued from p 


and connect the meter lead to the 
of R1. 

On page 18 of the 
“Wanted: Less Confusion,” 
berg is 800000 right. 

THOMAS L. 
Washington, D.C. 


METER LIMITATIONS 
Dear Editor: 

In the August issue, Robert G. ¢ 
described a method of making an audi 
wattmeter from a vtvm. His 
appears simple, but there are two | 
itations to be kept in mind 
the meter. 

First, the method is good wh 
ing with sine waves only. Thi 
rarely encountered waveform ir 
work (except when using a sil 
generator for testing). Most 
respond to either peak-to-peal 
or to the average value of the 
form. The indicated voltage 
correct only when the waveforn 
sinusoidal. For all other wavef 
the meter reading will probably 
high or too low. When the e1 
reading is red to get the 
the error becomes 
greater. 

Second, the suggested circuit 
use of the meter’s 0-to-3-volt 
Here, most of the simple 
ing meters become relatively inac« 
For example, two Heath V-7A 
were calibrated read 
sine waves above 6 volt Bot} 
about 14% low on a 1.4-volt 
wave and 14% high on a 2- 
to-peak) square wave. 

Considering 


same 


Mr. G 


BARTHOLO 


wher 


rms 


squa 
relatively 


peak-r¢ 


to corre 


the above point 
Casey’s system will be quite sat 

if it is restricted to sine-wave n 
ments and if a vtvm that 

on the low ranges is used. (The 
restriction will eliminate most 
peak-responding mete: 
KENNETH E. S1 


simple 


Iselin, N. J. 

ELECTROSTATICS 
Dear Editor: 

In Norman Crowhurst’s article ‘ 
Bass From Smaller Loudspe 
(August, 1960), he makes certair 
ments concerning wide- 
statics which I believe 
pletely fair. 

“this new field is only beg 

The truth of the matter is that 
full-range units have been 
demonstrated for more than 
and have been available for n 
3. It is true, of course, that competi 
units will be introduced only 
but that does not subtract from 
fact that the Quad has been avai 
for some time. 

“one way to use it is to just stand it 
by the wall, in which the whol 
unit acts as its own air coupler.” 

Actually, the Quad works best 
from walls and other room div 
which tend to upset frequency relation 
ships, no matter what kind of speake: 
is used. The walls are no part of the 


range 


are not 


case 


away 
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RADIO-TV and 


ELECTRONICS TRAINING 


ue AT A PRICE 
YOU CAN AFFORD! 


*9] Yes, this great course costs far less than any training of ‘ts kind 
INCH given by other major schools! Radio-Television Training School 

; is i will train you for a good job in Television or Industrial Elec- 
er es tronics — AT HOME IN YOUR SPARE TIME. 


Think of it—a complete training program including over 
120 lessons, Fourteen Big Radio-Television Kits, Complete 
Color-TV Instruction, Unlimited Consultation Service . . . 
ALL af a really big saving to you. How can we do 

this? Write to us today . and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 
We Want Many More Shops This Year 
This 38 year old training organization — 
called RTS, that's Radio-Television 
Training School — wants to establish a 
COMPLETE string of Radio-TV Repair Shops in 


principal cities throughout the U.S. 
COLOR TV ; a 


So far, a great many such shops are 

INSTRUCTION NOW IN BUSINESS AND PROSPER- 
INCLUDED ING. We are helping and training 
ambitious men to become future 


: sHoP ne Seatpctestpctectedecteateetest tor 
4 reseceeceesss §—§— YOU BUND THESE . SZ8s sn), specter: of thes 


shops in all areas 
Get your free book on the 


AND OTHER UNITS! FOR UNSKILLED 
FAMOUS RTS BUSINESS PLAN 


Ni; INEXPERIENCED MEN ONLY —- 
& 
find out how you can open ss 


WE TRAIN YOU OUR WAY! 
A REPAIR SHOP OF YOUR OWN 


2 
gr We must insist that the men 
We supply and finance your equipment 
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Sacha ctacte tacteat 
Sorte efoege efoto ate 

Mo a%s santa she ate at, 

So ake ate oe oko ate afe of «) 


we sign up be trained in 

Radio-TV Repair, Merchan- 

dising and Sales by our 

training methods—because 

WE KNOW the require- 

ments of the industry. 

Therefore, we will TRAIN 

YOU ... we will show 

you how to earn EXTRA 

omens CASH, during the first 


RADIO-TELEVISION ae See Or 
TRAINING SCHOOL —e*72"'"5._ period. YOU 


: KEEP YOUR PRESENT 
815 E ROSECRANS AVENUE 


ae ons JOB. TRAINING TAKES 
° ° LO N Les. $9, ¢ Rh 

pales ny Ag © Sraspoments” S ANGELES 59, CALIFORN PLACE IN YOUR OWN 
* Setest equipment” 7” "go into business: Est. 1922 ge cPARE TIME! 
e Letterheads, calling . Continuous consul. haw SPARE TIME! 


cards, repair tickets, tation and help. RTS) 

ete. sin - The right te use | > Act ’ 
. Basic invento a 1 

tubes, parts, as Aperevel. and the _ EE-« yow: 
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When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
erase In other words we will stake you 

. . AN OFFER NEVER MADE BEFORE "BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
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RADIO-TELEVISION TRAINING SCHOOL 
815 EAST ROSECRANS AVENUE Dept. RE100 
LOS ANGELES 59, CALIFORNIA 


SEND ME FREE — all of these big opportunity books — 
BUSINESS “Good Jobs in TV-Electronics,"’ ‘‘A Repair Shop of Your Own’ 
PLAN and ‘‘Sample Lesson.’’ | am interested in: 


a 








a - ' O Radio-Television 0 Industrial Electronics 
SAMPLE (Automation) 
LESSON 3 





—Age 
RTS’ Membership in The 
Association of Home Study 
Schools is your assurance of 
Reliability, Integrity, ond 
Quality of Training. 
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Stancor. 72. 
Synonym for 


quality and 


dependability 
in coils and 
transformers 


It makes good sense for you to choose replace- 
ment parts from the manufacturer who is the 
world’s largest supplier of electronic transformers 
to the original equipment market. The complete 
Stancor line includes the unit you need, at the 
fine performance level you expect. For quality 
and dependability in transformers and coils, 
always specify Stancor. 


The Stancor TV Guide 


gives you always up-to-date replacement infor- 
mation— through regular mailings of loose-leaf 
pages direct to you from Stancor. Register with 
your distributor to get the Stancor TV Guide. 


S TANCO 


CHICAGO STANDARD TRANSFORMER CORPORATION 


3501 WEST ADDISON STREET e CHICAGO 18, ILLINOIS 


CORRESPONDENCE (Continued) 


Quad transmission system. Indeed, the response, out of doo 
and hung in the air, is flat to at least 40 cycles—the only 
known speaker that does not require room reinforcement 
for flat bass. 

“dramatically different impedance—high and capacitive.” 

The Quad impedance curve is essentially resistive—actu 
ally lying between 15 and 30 ohms between 40 and 8,000 
cycles (falling above that frequency). 

“something will have to be done about its directional 
effects.” 

If you will read Mr. Briggs’ chapters on electrostatic loud 
speakers (in Loudspeakers, the most recent edition), he 
points out that directionality is the same problem with elec- 
trostatics as with dynamics, no more, no less. The following 
generalizations must apply (no matter what kind the speak 
er) and may mean that the electrostatic is the answer. 

An electrostatic can be designed with any dispersion angle 
required. Design parameters are infinitely variable. Any 
design is completely predictable, whereas the design of 
dynamic spakers must be a bit more empirical since masses 
and interactions are much less precise. 

More important than the actual dispersion angle (the 
orists vary on the requirements) is what speaker engineers 
call “acoustic ratio’—the congruence of dispersion angles 
at all frequencies from deep bass to high treble. It can be 
shown, analytically, that only a full-range electrostatic can 
be designed for a “proper” loudspeaker-room relationship. 

Interested parties can read about these matters in M1 
Peter Walker’s articles on electrostatics in Wireless World, 
1955. IRVING M. FRIED, president 
Lectronics of City Line Center, Inc. 

Philadelphia, Pa. 


Mr. Crowhurst Comments 


Mr. Crowhurst was asked to comment on the above. His 
remarks follow: 

When I wrote the article, I anticipated that some manu 
facturer might write in and complain that I had not been 
fair. After all, one cannot find good reason to pronounce 
every competitive product better than the rest! But M 
Fried’s letter, about the wide-range electrostatic came as 
a surprise. 

He complains of my remark that this is a new field, just 
beginning, yet acknowledges that there has been only the 
QUAD so far. The rest of my remarks, about change in 
proportions, as compared with dynamic, about different im 
pedance (where he quotes only part of my sentence—the 
rest of it refers to adaptation to integration techniques, fo: 
which the electrostatic is basically well suited) and about 
tailoring the directional response, only serve to confirm this 


| first remark to which he takes exception. 


On placement, I did not recommend placing it against a 
wall. I am well aware that an open-backed unit such as the 
electrostatic is least likely to suffer interference effects if it 
is away from walls. But if Mr. Fried insists on his cus 
tomers hanging QUADS in the air or leaving them in the 
middle of the room, I don’t think he’ll sell many. Far mor« 
people need to place the speaker against a wall. My com- 
ment was that it can be used that way. 

Unfortunately some makers of dynamic units act as if 
wide-range electrostatics are a joke—they’ll never work! 
It seems as if Mr. Fried adopts the reverse attitude and 
ignores any comparison with dynamics. Trying to convey 
the impression that his speaker—of whichever type—is the 
only one that works, does not help anyone. Articles like 
mine try to put things in perspective to enable the pu) 
chaser to judge realistically. 

There is no disagreement between Mr. Briggs and myself 
on this subject. In particular, Mr. Briggs conducts thorough 
investigations and makes realistic observations, letting 
“the chips fall where they may.” Doubtless Mr. Briggs, 
too, gets accused occasionally of being “unfair.”—Norman 


| H. Crowhurst END 
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sams PHoToract set 928 


3k over 20,000,000 PHOTOFACT Sets now in use 


% Over 60,000 listings ... complete... authoritative 


it 
is ——_ — al ~~ Extra Cos 
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THIS 1S PHOTOFACT SET NO.500 


truly a milestone in the history of the Electronic Servicing Industry 


over 20,000,000 PHorToFAct Sets are now in use the world over 
over 50,000 listings of TV, Radio and allied equipment are covered 
over 23,000 Service Technicians subscribe to every new PHOTOFACT Set 


over 75,000 Service Technicians refer to PHOTOFACT daily 


PLAIN FACTS: Puororactr owes its who owns a Puororacr Service Data 
universal acceptance and success fo its Library knows his customers’ sets best 
unquestioned ability to help earn more HE EARNS MORE...HE RATES with the public 
money for any Service Technician. The man because he’s PHOTOFACT-EQUIPPED. 


WRITE 
reerey © 4 
HOWARD W. SAMS & CO., INC. 
IAN] ~BE AMONG THE FIRST IN 1724 E. 38th St., Indianapolis 6, ind. 
Send full detail how | « lify f . 
ES YOUR COMMUNITY TO DISPLAY = Saudis fe thy “Peni” Program, teciode devel of 


Easy-Buy Plan and Free File Cabinet offer. 


JOHNSON RADIO < TV SERVICE THIS POWERFUL SYMBOL [itm © Service Technicion ("] full-time; (] port-tine 


My distributor is 


FOR VALUABLE INFORMATION 











If you now own a PHOTOFACT Library or plan to own one, you can 
apply for membership in "PeeT'"—the first industry program to build 
truly effective public acceptance for the Service Technician who qual- 
ifies. Membership helps you win public respect and confidence, builds 
more business for you. Benefits cost you absolutely nothing if you 
qualify. Ask your Sams Distributor for the “Peet” details, or mail 
coupon today. 


HOWARD W. SAMS & CO., INC. 
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SELECT THE BLONDER-TONGUE TV/FM 
SYSTEM DESIGNED TO BRING IN THE 
BEST RECEPTION IN YOUR AREA 


NEW BLONDER-TONGUE ALL-CHANNEL TV/FM 
AMPLIFIER MODEL HAB 


Provides high gain (23 db + 1 db) 
on all VHF channels including 

the FM band. Ideal amplifier for 
home systems or pre-amplifier for 
large or small master systems. 
69.50 list. 





























NEW BLONDER-TONGUE SINGLE-CHANNEL ANTENNA 
MOUNTED TV AMPLIFIER MODEL CB 


Enclosed in a weather-proof 
housing, this versatile performer 


. 
can be used in the home as a 
pre-amp or booster to increase } ce f 


“NUMBER OF 
TAPOFFS & SETS 


signal strength for a single weak Q 

channel, or in conjunction with S1QRAL LEVEL, AND 
other CB amplifiers to make an c SYSTEM LOSS 
economical and powerful multi- 
channel system. 17 db gain, 
CH. 2-6; 15 db,CH. 7-13. 7 TF-7318° 
52.50 list, 





AS REQUIRED 











3000 








For fringe sreas where channel! (s) 
righ from diff 


N\ 3002 ANTENNA 





NEW BLONDER-TONGUE B-24 POW-R BOOSTER 


Powerful booster or amplified 

coupler provides sharp, clear 

pictures on 1, 2 or more TV sets 
with only one antenna. 10 db 
gain as 1-set booster, 5 db 
gain per set as amplified 
2-set coupler. No-loss 4-set 
distribution system with B-T 
A-104 4-set coupler. 24.95 list. 




















Available at parts distributors. For further information write Dept. RE-10 


BLONDER-TONGUE LABORATORIES, INC. 
9 Alling St., Newark 2, N. J. 


Export: Morhan Export Corp., N.Y. 13, N.Y 
hi-fi components « UHF converters masier TV systems« indusirial TV cameras + Fii-AM radios 
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iF YOU 


Stereo Preamplifier HF&Stt 


LOVE TO CREATE...BUILD 


in i 


Mono Hi-Fi 

the experts say 
your Best Buy 
is EICO 


Stereo Amplifier-Preamplifier HF81t 


FM — at 
AM Tuner HFT94tt 
FM/AM Sat MFTo2tt 


100W Stereo Power Amplifier HF89 
7OW Stereo Power Amplifier HF87 


28W Stereo Power Amplifier HF86 


Exclusive advanced systematized engineering 

Latest and finest quality parts 

Exclusive “Beginner-Tested” easy step-by- 

step instructions 

Exclusive TRIPLE quality control 

Exclusive LIFETIME guarantee at nominal cost 
IN STOCK — Compare, then take home any EICO 
equipment — right “‘off the shelf’’ — from 1500 
neighborhood EICO deaiers throughout the U.S 
& Canada, most of whom offer budget terms 
HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass and treble controls for each 
channel. Identical Williamson-type, push-pull 
EL84 power amplifiers. “‘Excellent’’— SATURDAY 
REVIEW. “Outstanding . . . extremely versatile." 
— ELECTRONICS WORLD. Kit $69.95. Wired 
$109.95. Incl. cover 
HF8S Stereo Preamplifier: Complete master 
stereo preamplifier-control unit, self-powered, 
Distortion borders on unmeasurable. Level, bass, 
& treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-multiplex. One 
each auxiliary A & B input in each channel. 
“Extreme flexibility . . . a bargain."" — HI-FI 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover. 


New HF89 100-Watt Stereo Power Amplifier: Dual 
50W highest quality power amplifiers. 200W peak 
power output. Uses superlative ultralinear con- 
nected output transformers for undistorted re- 
sponse across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. 60 db channel separation. | M distortion 
0.5% at 100W; harmonic distortion less than 1% 
from 20-20,000 cps within 1 db of 1LOOW. Kit 
$99.50. Wired $139.50. 

HF87 70-Watt Stereo Power Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HF89, differing only in rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. 


HF86 28-Watt Stereo Power Amp. Flawless repro- 
duction at modest price. Kit $43.95. Wired $74.95. 
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FM Tuner HFT90: Prewired, prealigned, tempera- 
ture-compensated ‘‘front end"’ is drift-free. Pre- 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys in high fidelity kits." 
AUDIOCRAFT. Kit $39.95*. Wired $65.95". 
Cover $3.95. “Less cover, F.E.T. incl 
AM Tuner HFT94: Matches HFT 90. Selects “hi-fi” 
wide (20-9000 cps @ —3 db) or weak-station 
narrow (20-5000 cps @ —3 db) bandpass. Tuned 
RF stage for high selectivity & sensitivity. Pre- 
cision eye-tronic® tuning. “One of the best 
available."" —HI-Fi SYSTEMS. Kit $39.95. Wired 
$65.95. Incl. cover & F.E.T. 


FM/AM Tuner HFT92 combines renowned EICO 
HFTSO FM Tuner with excellent AM tuning facili- 
ties. Kit $59.95. Wired $94.95. Incl. cover & 
F.E.T 


AF4 Economy Stereo Integrated Amplifier pro- 
vides clean 4W per channel or 8W total output. 
Kit $38.95. Wired $64.95. Inci. cover & F.E.T 


HF12 Mono Integrated Amplifier (not illus.): Com- 
plete ‘‘front end” facilities & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wired $57.95. Incl. cover. 
HFS3 3-Way Speaker System Semi-Kit complete 
with factory-built 34” veneered plywood (4 sides) 
cabinet. Bellows-suspension, full-inch excursion 
12” woofer (22 cps res.) 8” mid-range speaker 
with high internal damping cone for smooth re- 
sponse, 342” cone tweeter. 2% cu. ft. ducted- 
port enclosure. System Q of 2 for smoothest 
frequency & best transient response. 32-14,000 
cps clean, useful response. 16 ohms impedance. 
wo: yp” x 13%” x 1456”. Unfinished birch. 
Kit $72.50. Wired $84.50. Walnut or mahogany. 
Kit $87.50. Wired $99.50. 
HFSS 2-Way Speaker System Semi-Kit complete 
with factory-built %4” veneered plywood (4 sides) 
cabinet. Bellows-suspension, %@” excursion, 8’ 
woofer (45 cps. res.), & 3%” cone tweeter. 144” 
cu. ft. ducted-port enclosure. System Q of ¥ for 
smoothest freq. & best transient resp. 45-14,000 
cps clean, useful resp. 16 ohms. 


Stereo Integrated Amplifier AF4tt 


Stereo Automatic Changer/ 
Player 1007 


3-Way Speaker System HFS3 
2-Way Bookshelf Speaker Systems 


HFS5 and HFS1 


Gi H FIDELITY 


HWD: 24” x 12! x 1 hed birch. Kit 
$47.50. Wired $56.50 rogany. Kit 
$59.50. Wired $69.50 
HFS1 Bookshelf Speak Systen mplete with 
factory-built cabinet match- 
ential horn 
extended 
i 10-17 HWD: 23” 
+ a Kit $39.95. Wired $47.95 
HFS2 Omni-Directional Speaker System (not illus.) 
NC 6” x 154” x Fine for stereo’ — 
i! Cc t y-built. Mahog- 
nut $139.95. B 1$144.95 
New Stereo/Mono Automati c Changer/Player: Jam- 
proof 4-speed, all re automatic changer 
and auto manual play New extremely smooth, 
low distortion moisture f crystal cartridge 
desi gned —— m to eliminate 
j-ran n grams stylus 


Constant 4 
‘ t ve flutter dis- 
ns, acoustic 
Only 1034” x 

$49.75. 


is ‘optimum t 
N 


t Wood Cabinet 
$9.95; Walnut or 
Mahogany, $13 95. 
++Shown in opt ; Wood Cabinet 
WE70: Unfinished € $8.95; Walnut or 
Mahogany, $12.50 


EICO, 33-00 rT Bivd., L.!.C 

Show me how to SAVE 50% on easy-to-build 
top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi 
Guide plus name of neighborhood EICO dealer. 


Name 
Address... 
State 





Listen to the EICO H N. Y. 95.5 MC, 


Mon.-Fri., 7:15-8 PM 


© 1960 by EICO, 33-00 N. Bivd., L. 1.C. 1, N.Y. 
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SIGNED 


AS YOU WOULD DESIGN IF YOU 
WERE AN ELECTRONICS ENGINEER... 


iinaniangie 5/52" 
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con engineering achievement unmatched 
in the industry! E!CO-designed for labo- 
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PEAK-TO-PEAK 
VTVM #232 & UNI-PROBE 


KIT $28.95 WIRED $49.95 wPrasts ait 


range to Pre-set TV en. 
huts. sync pie & amplifier Direct or C tog Ee 


coupling; balanced or unbalanced inputs; j , 
edge-lit engraved lucite screen with dimmer Aap ¥ 
reen voltages, _ 
©More fee features and versatility, more rid voit- 
than in generators 
costing thee to Your times as,muh. 1 150 ke 
with ONE generator in 6 fun- 
damental y a. 1 harmonic band! any tube ele- 
+1.5% accuracy. coats RF Direct reading 


frequency 
oscillator direct roo K- in ohms. New gear- 
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5” OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 








©) DYNAMIC i CONBUETANCE 


wee sap Gonanaren wee #666 — 
KIT $69.95 WIRED $109.95 
KIT $69.95 WIRED $119.95 Complete with steel cover and handie 


; * o3° . 4 

v ' 
2% * 6 & 12V Battery 
Power & Bias Eliminator 
All Transistor Supply for DeLuxe Tube Tester #625 | & Charger #1050 
Portable RA-6 Transistorized Multi-Signal Kit $34.95 Kit $29.95 
Kit $29.95 Eqpt. #1020 Tracer #147 Wired $49.95 Wired $38.95 
Wired $49.95 Kit $19.95 Kit $24.95 Pix Tube Test #1060 Kit $38.95 
less battery Wired $27.95 Wired $39.95 Adapter $4.50 | Wired $47.95 


Also available: 

5” Push-Pull 
Oscilloscope #425 

Kit $44.95 Wired $79.95 
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KIT $26.95 WIRED $39.95 Most EICO distributors “ cn tieee. #950B 


Turn Page For More EICO Values offer budget terms. Wired $14.90 | Wired $29.95 


Address wtidaeaias svdiedibedliodies 
City Zone State 











32 RADIO-ELECTRONICS 





... Lhere Is a Big Market for Educational Device. 


N an age when our survival as a nation depends upon the 

electronic progress of our next generation, the thoughtful 

observer is being continually shocked to note how little 

is being done today to strike a responsive spark in ou! 
youngsters and to awaken them to present-day electronic— 
scientific wonders. 

Make no mistake, electronic engineers don’t fall from the 
sky ready made. In some way they all are indoctrinated at 
a very early age, usually before they are 6. Some magnetic 
or electric toy usually catches the child’s fancy, lighting the 
flame of scientific knowledge. Thereafter the youngster 
slowly progresses to more interesting devices, learning and 
absorbing the mysteries of the various branches of physics, 
few of which he ever forgets as he grows up. 

The despair of the average father nowadays is how little 
is offered on the market to start off a youngster on the 
road to electronic adventures. Outside of a few interesting 
magnetic toys in our stores, there is a vast vacuum when 
it comes to simple, low-priced, electric instructive devices. 

At the turn of the century, the present writer was respon- 
sible for bringing to a previously nonexisting market dozens 
of simple, low-priced items, all of which found ready 
acceptance. Many were imported from Europe; others were 
made by his pioneering firm, the Electro Importing Co. 
(E. I. Co.); still others were manufactured at his behest 
by enterprising farseeing manufacturers. 

Let us name only a few: telephone receivers (50¢); 
sturdy electric motors (from 60¢ up); household medical 
coils (weak electric induction shocking machine) (90¢); 
electric whistle ($1); electric luminous scarf pins (to 
operate from pocket battery) (45¢) ; 6-volt dynamo ($3.80) ; 
spark coils, giving a %4-inch spark ($2.20); dozens of types 
of fascinating colorful Geissler tubes to work from spark 
coils (from 38¢ up); static-electric machine (3-inch spark) 
($3.50) ; 4-inch X-Ray tubes* ($4.30) that worked well with 
a fluoroscope ($3.75); Fun With Electricity set (static) 
(50¢); microvolt meter (compass with coil winding) 
mounted with binding posts (50¢).; rheostats (50¢)—just 
a few items from a long list. 

Where can you buy such devices today? Particularly edu- 
cational devices that a young boy can operate himself before 
he can read—the critical age. 

More important, some of the few items that can be bought 
in stores today are all too often shoddy and a goodly per- 
centage do not work. 

Item: For two of our grandsons, below age 6, we bought 
a set of hand telephones (intercommunicating). Made of 
red plastic, the set looked attractive. It had, however, no 
binding posts or any device for clamping-the connecting 
wires. Each handset instead had two metal strips with a 
tiny hole into which you stuck the wires—impossible to 
obtain a good contact. Upon testing the phones, they were 
found to be inoperative—dead. Since it was electromagnetic, 
no batteries were required to work the set, but there was an 
open circuit, so we returned the outfit. What about the 
complete frustration to the children? The less said the 
better. A week later, a new set arrived—also dead! Then 
the factory in New Jersey closed for vacation. Finally, a 
month later, an operable outfit arrived, but the functioning 
was so poor that the voices came through in whispers. Yet 
the shoddy set’s cost was close to $8! 

It has been our experience over the past 15 years that a 
large percentage of present-day instructive electronic 
devices sold in toy stores are so skimpy, so poorly engineered 
that it is a wonder they work at all. Mass-produced, they 


*In 1907, it wasn’t known that they were dangerous. 
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By NORMAN H. CROWHURST 


ANY readers 

“How can we design a twin- 

coupled amplifier around the 

output tubes we like using?” 

This article answers that question by 

showing a high-power twin-coupled cir- 

cuit you can build and how to design 

one to suit your tubes, ideas or 
requirements. 

The original twin-coupled circuit was 
designed to give high fidelity at low 
cost.* It used EL84’s in its output, and 
inexpensive output transformers wound 
in the simplest possible manner to get 
adequate performance. This, unfortu- 
nately, resulted in unequal resistance 
for the primary halves. While the in- 
equality is not important in the plate 
screen-coupled transformer, it does re- 
sult in slightly different bias on each of 


have’ asked 
, 


own 


*“High Fidelity at Low Cost With Twin- 
Coupled Amplifier,”” November, 1957. “‘Updating 
the R-E Twin-Coupled Amplifier,”” June, 1960. 
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Fig. 1—A variation that equalizes cath- 
ode circuit resistance in the output 
tubes. 
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Design a twin-coupled amplifier for tubes you 
like to use or build this 35-watt unit using EL34's 





Ye+! 


Fig. 2—Basic circuit of a more powerful twin-coupled amplifier. 


the output tubes—because of the differ- 
ent de drop 
nected primary. 

Some readers have rectified this 
difference and increased output 1 or 2 
watts, by inserting a 30-ohm equalizing 
resistance in series with the half pri 
mary that measures only 70 ohms, to 
make its total resistance equal to the 
other half (Fig. 1). 

To design your own circuit, use the 
same configuration as the original, 01 
the variation shown in Fig. 2. As fa 
as possible, the same component num- 
bering is used on both to avoid confu- 
sion. But don’t look for R9 or R10 in 
Fig. 2, because they aren’t there. Which- 
ever circuit you use, keep the arrange 
ment and wiring of V2, V3, V4, R15, 
R16, C4, C5, R17, R18, C6 and C7 
physically compact. They carry high 
audio voltages that should be kept away 
from the input circuits. 

To go about the design, first decide 
what output tubes (V3, V4) you want 
to use and the operating conditions. 


across the cathode-con- 


If you want to go to more tha: 
you should use the larger tra) 

Chicago Standard A-8098 
balanced primary halves, mors 
capacity and. better mixing fo 
frequency response. Its prima 
ance is 2,000 ohms 
intended for use with 
normal plate-to-plate load req 
of 4,000 ohms. 

With slight variations, ali 
output tubes can be used, 
suitable output transforme) 
how to figure circuit 
take EL34’s as an example 
lard tube manual lists a 
using 375 volts B-plus wit! 
bias, to give 35 watts output. The 
to-plate load is given as 3,500 ohms 
this condition. With a 4,000-ohm } 
to-plate load (using two A-8098 o1 
transformers), these tubes should give 
better than 30 watts, assuming we get 
the same voltage swing with the high« 
load value. 

To deduce the available output 


cente 


tubes 


values 
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Fig. 3—Construction showing operation of a 12AU7 as a driver. Fig. 4—12BH7-A gives plenty of swing 


Swing does not have sufficient margin. 


age swing in the plate circuit, from 
which we work out all the other swings, 
use the condition indicated in the Mul 
lard tube manual tables: 35 watts out- 
put with a 3,500-ohm plate-to-plate 
load. This works out to 350 volts rms, 
using the formula V V WR. We are 
interested in swing. Peak voltage will 
be 500, and peak-to-peak, which is 
swing, will be 1,000. Of this, 500 volts 
will appeat 
250 volts across each half primary. 

Don’t forget, while we figure out 
operation in terms of peak 
to-peak, a meter measures rms (on a 
sine-wave test signal). So when you 
check operation, divide the swing value 
by 2.83 to get the reading you should 
expect on an audio voltmeter. 

To get the output swing we have just 
figured, the tube manual says the grids 
need an input of 40 volts rms, grid to 
grid. This will be 20 volts rms per grid, 
volts swing per grid. But this 
56-volt swing is required from grid to 
cathode, and the cathode 
volts because of the output voltage. 
So each driver stage has to deliver 
250 + 56 306 volts swing to its out- 
put tube grid. 


across each primary, and 


swing 01 


or 56 


swings 250 


The driver stage 

Now we look for a driver stage. First 
let’s try a 12AU7. The only way is by 
drawing the load line on the curves. 
First we put in the maximum voltage 
and dissipation (Fig. 3). 

If we use 10,000-ohm resistors in 
the plates (R15 and R16) and about 
12 volts bias, the operating point is 
about 290 volts, 8.5 ma (from the 375- 
volt supply). For a 56-volt swing, 
measured grid to cathode of the output 
stage, the grid swings 306 volts. So 
this 10,000-ohm resistor has only 56 
volts (audio) across it, although the 
plate is delivering 306 volts audio. This 
means the effective value of the 10,000- 
ohm resistor for plate coupling, in the 


aes 306 
dynamic sense, is multiplied by 56 or 
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as a driver. 


about 5.5, which makes it look like 
55,000 ohms. 

The grid resistors (R17, R18), which 
should not be higher than 470,000 ohms 
to satisfy operating 
the output tubes, do not get multiplied 
in this way because they have to be 
returned to ground. So the effective ac 
plate load is 55,000 ohms in parallel 
with 470,000 about 49,000 


ohms. 


requirements of 


ohms, or 


line 


esti- 


Laying a 49,000-ohm load 
through the operating point and 
mating a 24-volt swing (twice the bias 
voltage), plate swing is from 100 to 
440, or 340 volts. To use this dynamic 
operating point, one tube passes 12 ma 
(at 100 volts) while the other passes 
5 ma (at 440 volts). The total current 
is 17 ma on dynamic swing, or 18 ma 
in quiescent condition, and we 
12 volts bias. So the cathode 
(unbypassed) must be 680 ohms. 


require 


resistor 


This is just enough, but it allows too 
little margin for comfort. To be 
of getting enough swing, let’s try a 
12BH7-A (Fig. 4). Again using a 
10,000-ohm plate resistor (R15, R16), 
this time with 15 volts dynamic bias, 
we get an operating point of 300 volts, 
7.5 ma, which is within the rating of 
the tube. 

With the same 49,000-ohm dynamic 
plate load, the swing is now from 55 
volts, 12.5 ma to 495 volts, 
voltage swing is much more adequate: 
495 55 440 volts. The cathode 
resistor (R11) needs to give 15 volts 
bias with a total current of 12.5 
3.5 16 ma. Probably 1,000 ohms is 
close enough, in view of the 


sure 


3.5 ma. The 


reserve. 


This 


cent « 


plenty for th 


otne 


Phase splitter 


tage amplifier 
‘ its 
bias 
easily 
Ising the 
LOO,000 
of the 
»), the 
pplying 

he min 
ts. With 
alleling 
rs (R77, 

s some 
Its. This 
swing 
ith 15 volts 
de. So the 
be 105. 
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PRINTED CIRCUIT AVAILABLE 

RADIO-ELECTRONICS is pleased to announce that the printed 
in the Twin-Coupled Amplifier can be purchased by the construct By special ar- 
rangement, you can get a Twin-Coupled Amplifier circuit board | 
14 St.. New York II, N.Y 
Co., 19456 Meyers Rd., Detroit 35, Mich. Both sides of the board you will 
are shown in Fig. 9 of this article. In future issues, printed t boards for other 
construction projects will also be made available. 


board used 


postpaid, 
Tro Technik 


receive 











Fig. 5—Finding values for circuit in Fig. 2 using a 12AX7 or 
ECC83 voltage amplifier and phase inverter. 


Make it 110 volts to give a slight 
margin. This leaves a 190-volt drop to 
the de load resistor, 95 volts in the 
cathode and 95 in the plate. 

Now the other half of the tube has 
to provide a direct-coupled grid volt- 
age of 95 positive (strictly this should 
be less the bias of the second stage, 
which would make it 94.3 volts). Using 
a 220,000-ohm plate resistor (R3), this 
needs a bias of 0.6 volt with 0.9-ma 
plate current. So the input stage bias 
resistor (R2) must be about 680 ohms. 
This is also the bottom leg of the feed- 
back network. 

The phase splitter and voltage ampli- 
fier operate from a 300-volt 
(B+ 1) so a series resistor is needed 
to reduce the available voltage (B+ 2) 
to this level. A 39,000-ohm %-watt 
resistor passing 1.85 ma 
the required 75-volt drop. 


source 


will develop 

The stage has a gain of about 70, so 
the 30-volt output swing needed fo: 
the phase-inverter input (the phase- 
inverter gain is very nearly unity from 
input to each output) is obtained with 
about 0.43 volt input. If we use 14 db 
of feedback, the input has to be about 


EF86 /6267(2) 


INPUT 
TRANS 
2.5 OR 3:1 


INPUT 
RI 


Ez 


1.5K 


R 
v2 


82K 


RIGSIO0OK 


5 times this, or 2.15 volts swing, which 
is 0.76 volt rms. To get this feedback, 
the voltage across R2 has to be about 
4 X 0.48, or 1.72 volts swing. The swing 
on V4’s cathode, from which this is 
derived, is 250 volts. So resistor R8 
95 

1.72 


must be 680 x 100,000. 


Coupling capacitor values follow the 


original circuit. Also R12, R14 and R13 
(with R7 made the same—270,000 
ohms). If a 400-0—400-vo!lt power trans- 
former is used, total current is 227 ma 
for output tubes, 15 ma for the driver 
stage and almost 2 ma for the input 
stages: a total of 244 ma. A 5U4 with 
capacitor input filter will take care of 
power requirements. Using a 10-yf in- 
put capacitor, the output 
about 470. So the smoothing 
must drop about 95 volts at 244 
requiring 370 ohms at 23 watts. A 350 
ohm 25-watt resistor will 
must be rated at 500 volts. 

Those are the calculations. But afte: 
building the amplifier, check the operat- 
ing voltages, both quiescent and with 
power. The plate voltage of the 12BH7 
should be 300 (assuming the B-supply 


voltage 
resisto! 


ma, 


serve. US 


EL34/6CA7 (2) 


+(375 V IN EXAMPLE 
CALCULATED) 


Fig. 6—Circuit using bootstrapped pentodes for drivers. 


Fig. 7—Characteristics of an EF86 showing operation as 
a bootstrapped driver with a gain of about 500. 


ends of R15 and R16 get 375 volts 
The cathode and plate of the secon 
half of the 12AX7 should be 95 
205 volts, respectively (again assui 
the supply point is 300 volts). If 
the bias resistors (Rll or R2) 1 
changing to get the voltages 
Don’t forget, if you change R2, 
needs changing in the same 
maintain correct feedback. 

Network C1—R6, from V-1la’s cat! 
to ground, levels off the 
around 20 ke when working 
open circuit or a resistive load. I 
speaker system includes an els 
static tweeter, this R-C netwo 
duces a 6- to 8-db boost at aro 
ke. This boost can be minimize 
eliminating Cl and R6 when usi! 
electrostatic tweeter. 

If you use the original first 
circuit (See RADIO-ELECTRONICS 
1960, for full schematic, or No 
1957, for original artiele), ad 
and R10 with signal passing and 
back connected, until signal 
both driver grids is equal. This 
easily done experimentally th: 
calculation. 


respol 


‘ 


Transformer input 


variation 
a circuit to use 
input. To do this effe 
much more gain is needed f) 
driver stage, so two stages (d 
output) are sufficient. This is d 
using a pentode driver and takings 
bootstrap feedback a little furthe 
include the output stage grid ré¢ 
Fig. 6 shows the circuit. 


Another 
surprise to me 


requested 


former 


The output stage is the same 
have just worked th 
equires a 306-volt swing per g 
which 250 volts appears at the « 
The driver uses two pentodes, w! 

be EFS86’s. Using a 100,000-oh1 
resistor (R15, R16), coupled to a 
000-ohm following grid resisto 
R18), and 3.3 volts bias, the gai 
approximately 500 (using a dyr 


one we 
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Fig. 8—Schematic of the complete 35-watt twin-coupled. 
B-plus voltage is adjusted by varying R21’s slider. 


load line of 5.5 X 80,000, or 
ohms (Fig. 7). 
This means the grid input swing for 
al 306 
about 500 
volt. Inserting 2.4 volts (4 X 0.6) in 
the return of the input transformer’s 
grid windings gives 14-db feedback. 
The input swing per grid winding must 
be 3 volts, or about 1.06 volts rms. 
One of the stock line/plate to push- 
pull grid transformers, with a stepup 
ratio of 2.5 or 3 overall, will permit 
driving this amplifier from a cathode 
follower output delivering 1 volt rms. 
The feedback resistors can be 1,000 
ohms (R1, R2) and 100,000 ohms (R4, 


440,000 


the EF86’s must be 0.6 


R5), to provide the 100-to-1 reduction 
from 250 volts to 2.4 (approximate). 
The only remaining details are the 
bias and screen voltage arrangements 
and the output-stage grid decoupling, 
to permit bootstrapping the grid resis- 
tors. 

The EF86’s need 3.3 volts bias with 
a total plate current of 2 ma, plus 
about one-sixth of this as screen cur- 
rent. A 1,500-ohm resistor should be 
right for this. Screen voltage must be 
140, to use the operating point the 
curves were based on. Estimating screen 
current (two tubes) as 0.3 ma (one- 
sixth plate current) and swamping it 
five times with the potentiometer feed, 
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Ri—pot, 100,000 ohms, audio taper 

R2—680 ohms 

R3—220,000 ohms 

R4, 5, 8—100,000 ohms, 5%, 

R6é—2,700 ohms 

R7, 13—270,000 ohms 

RY, 10—not used, see text 

RI i—I!,000 ohms 

Ri2, 14—47,000 ohms 

R15, 16—10,000 ohms, 2 watts 

R!7, 18—470,000 ohms 

RiI9—100 ohms, 10 watts 

R20—300 ohms, 20 watts 

R2i—75 ohms, 10 watts, adjustable 
R22—39,000 ohms 

All resistors ‘/2-watt 10% unless noted 
Ci—.00! uf, 600 volts. paper tubular 

C2, 3-05 uf, 200 volts, paper tubular 

C4, 5—.05 uf, 600 volts, paper tubular 

Cé, 7—0.5 uf, 600 volts, paper tubular 
C8&—30, 10 uf, electrolytic, 500 volts minimum 
CI—40, 40 uf, electrolytic, 500 volts minimum 
F—fuse, 3 amps 

J—phono jack 

SOCi—connector, female, 6 prongs, cable type 
$OC2—ceonnector, female, 6 prongs, chassis type 
Pi—connector, male, 6 prongs, chassis type 
P2—connector, male, 6 prongs, cable type 


S—spst 

TI seston! transformers: see text 

T3—power transformer: primary |17 volts 
secondaries 800 volts, ct, 250 ma; 5 volts, 4 amp; 
6.3 volts, 5 amp (Stancor PC84/3 or equivalent) 

Vi—I2AX7 or ECC83 

V2—12BH7-A 

V3, 4—EL34/6CA7 

V5—5U4-GTB 

Chassis—see text 

Sockets, (2) 9-pin shielded tor 
printed circuits 

Sockets, (2) top-mounting oct 
printed circuits 

Fuse extractor post 

Barrier strip, 4 terminals 

Tie strips (3), lug-type 

Grommets, miscellaneous hardware 


mounting type for 


3 terminals 


the top part (R6) has to drop 375 — 
140 235 volts with requiring 
a resistance of 130,000 ohms. The 
bottom part (R7) needs to drop 140 
volts with 1.5 ma, requiring 93,000 
ohms. Preferred values of 120,000 and 
either 91,000 82,000 should 


1.8 ma, 


ohms 
serve. 

A large capacit (C1) is needed to 
2use of the high 
screen will 
amplification of 
any hum voltage fed to it. Try a 100-uf 
150-volt electrolyti 


decouple the scree 
stage gain, which means the 


be susceptible to the 


grid decoupling re- 
full cathode swing voltage to 
be coupled to the t m end of the 
grid There is a de voltage 
across the capacitors use d for this (C4, 
C5) equal to the bias of the output stage 
(22.7 volts). So 0-volt electrolytic 


can be used, say The 


The output-stage 


quires 


resistors 


resistors 


Fig. 9—Top and bottom views of the printed-circuit board. Drawing and photo are almost exactly half size. Board used 
measures 74%x5% inches. If you make your own, add about 4 inch along each side to simplify mounting. Drill an 
additional mounting hole in the center of each long side to reduce flexing. 
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(R8, R9) absorb a small portion of the 
output power (as do feedback resistors 
R4 and R5, which at each cathode 
a 1,000-ohm load resistance (one- 
fourth the total plate to plate). Making 
them 100,000 ohms that only 
1% of the proportion of power coupled 
by the cathodes will be fed to these 
resistors. The total grid-circuit resist- 
ance is now about 600,000 ohms (470,- 
000 100,060). 

In setting this circuit up, as 
the others, check all dc 
that the signal 
should be, 


‘ ” 
see 


means 


with 
and 
voltages are 


voltages 
then see 
they 


also what 


A practical circuit 

Following the design procedures out- 
lined in this article, the staff of RApIo- 
ELECTRONICS developed the 35-watt 
twin-coupled amplifier shown in Fig. 8 


Top of the twin-coupled amplifier. Printed-circuit board makes all 
parts readily accessible. 


and the photographs. The amplifier was 
constructed as a two-chassis unit with 
printed-circuit wiring in the audio sec- 
tion. 


The sockets for V1, V2, V3 and V4 


must be oriented carefully before mount- 9 
ing. Mount sockets for V3 and V4 so 
the arrows on the mounting fall ~3HOW LIVE 
tween pins 1 and 8. Mount V1 and v28 
sockets so the arrows point to the space 
between pins 1 and 9. The arrows on the 
V1 and V2 mounting locations point to 
extra holes used for ground leads for [J 
the tube shields. 
The prototype audio section of the = 
amplifier was built on a 7 x 11 x 2-inch @ 
chassis. But, since B-plus voltage ap- 
pears on some points on the top of the 
printed-circuit board, we recommend oO 
that you build this section on an ampli- 
fier foundation kit (a chassis with a 
matching ventilated cover) such as the O 
Bud CA-1751 or ICA 3966. o ? 
The power supply, connected to the s 
audio chassis through a five-wire cable, 
fits nicely on a 5 x 7 x 2-inch chassis. 


By NATHANIEL RHITA 


HE voltage of a mercury o 

cadmium cell remains nearly con 
throughout its life span; then tl 
goes dead suddenly. At norma 
charge rates, for example, Nit 
voltage varies as follows: 


discharge voltage 
10% 28 
40% 1.24 
70% 1.19 
95% 1.15 


Thereafter, the voltage drops 

The small variations 

its useful life are not easy to meas 

on a 3- 01 1.5-volt 
A better method is shown it 

diagram. The NiCd cell under te 

Ej connected in series (opposing) 

[J] mercury cell. The latter voltage 

6) 1.35. Thus the voltage difference 

CE) tween cells will vary between ap} 
imately zero and 0.2 volt. 

Sensitive de meters generally 
without 


voltage 


1c 
C) 
Ct) 
a) 
1c 
0) 
oO 
1c 
C) 
o 
C 
oO 
1c 
C) 
C] 
C) 
a 
Ct) 
C) 
oO 
C) 
0) 
o) 
oO 
oO 
Co) 


seale 


even a 


Input filter resistor R21 has its adjust 
able slider connected to the 
end of C8-a. The slider is adjusted fo. 
375 volts at the B-plus ends of R15 and fy @Te about 0.2 volt 
R16 (blue and brown leads of T2). END 


positive 


multi 








Under-chassis view of the 35-watt twin-coupled amplifier. 


(MERCURY) 








QDOooono0000o 


) For example, a 100-ua meter may |} 
an internal 2,000 
fy and thus measure 0.2 volt. My 
[] meter is a 40-uva instrument with re 
GB ance of 5,000 ohms. When connected 
Gl shown, such a meter measure 
voltage between the 1.35 volts of 
mercury cell and 1.14 volts fron 
NiCd cell. To simulate actual 
tions, add a load (R) across the meas 
fj ured battery. Select R to have about 
(] the same current drain as the equipment 
GJ on which the cell is used. 
£] This method can indicate whether a 
cell is fully charged, half-charged 01 
exhausted so it can be put back on 
charge. It may prevent the embarrass 
ment of trying to operate from a cell 
£] that has little life left. END 


resistance of 
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The finished unit. A clamp stand is at- 
tached to the reflector so the remote unit 
can be mounted almost anywhere. 


By FRANKLIN T. MERKLER 


ACH year thousands of flash bulbs 

are fired to produce thousands of 

flat portraits to paste into the 

family album. The villain is the 

flash bulb anchored to the top, side o1 
bottom of the camera. It is needed to 
provide enough light for a proper expo- 
sure, but the direction and quality of 
this light always 
head-on. 

Twenty 


never varies—it is 


through 
picture taking 


years ago, I went 
this critical phase of 
and tired of the flat prints, the 
glassy-eyed look, the ash-white faces. 
The flash gun was taken off the camera 
and two or more flash bulbs were set off 
at the ends of extension cords. These 
pictures were excellent, but the dan 
gling wires which would sometimes 
appear in the picture and the nuisance 
of carrying some 20 feet of wire soon 
ended this experiment. Slowly the cam- 
era fell into disuse, except for the 
usual birthday and Christmas shots. 

What I needed extension 
flash synchronized with the flash bulb 
on the camera. Such units could be 
made with the help of vacuum- and 
photo-tube circuits, but the disadvan- 
tages of providing a _ high-voltage 
supply ruled them out. I needed a unit 
that would be small, mobile, self-con- 
tained and keyed by the flash of light 
originating at the camera-mounted gun. 
Transistors could make such a_ unit 
possible. 


soon 


was an 


Circuit requirements 

Before a design could be worked out, 
I had to find out how much voltage and 
current a flash bulb requires. A typical 
M-class bulb (No. 5, Press 25, etc.) 
could be fired with 3 volts or more, but 
the current requirement was critical— 
300 to 350 ma minimum. To do the 
job, I designed a transistor switch that 
applies 6 volts at 500 ma to the flash 
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Better Photos 
with a | ransistor 


Slave Flash 


bulb. The sensing unit is an Inter- 
national Rectifier Co. solar battery. Its 
output is too low to trigger the tran- 
sistor switch directly, so some de ampli- 
fication is needed. 

The circuit worked, but stray light 
would key the unit and flash the bulb. 
To make the unit more reliable, I added 
a 10,000-ohm potentiometer to the de 
amplifier’s base circuit and made up a 
test light to fit the flash socket. When 
the added pot is the test lamp 
does not light, it is safe to plug in the 
flash lamp. Any setting that lights the 
test lamp will fire a flash bulb. So when 
‘oom lighting is bright enough to light 
the test lamp, the pot is turned down 
until the test light goes out. 

Now I had a practical circuit (see 
schematic), but would it fire a flash 
bulb in syne with the one on the cam- 
era? At this stage, a_ professional 
photographer friend, Mr. Dale Watson, 
was asked to test the unit. He used a 
Speed Graphic with a Compur Synchro 
shutter. My slave flash was set up 12 
feet away and aimed directly at the 
camera. The shutter was set at 1/25 


set so 
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Ri—pot, 10,000 ohms, with spst switch S 
R2—120 ohms, '/2 watt 

R3—56,000 ohms, '/2 watt 

BATT—6 volts (4 penlight cells in series) 
J—flash-bulb socket 

S—spst on RI 

VI—B2M solar battery (International Rectifier) 
V2—2N109 or 2N270 

V3—2N255 

Chassis to suit (surplus flash unit) 
Miscellaneous hardware 


Cireuit of the 2-transistor unit. 
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Fig. 1—Picture set up for vertical adjustments, 
Height and linearity controls turned down to leave 1 
to 2 inches of space at top and bottom, 


Fig. 2—Compression at top of pic- 
ture is example of nonlinearity. 


Fig. 3—Another example of nonlinearity 
is stretching of picture top. 
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Much can be learned 
about the condition 
of the vertical stages 
just by observing the 
picture 


osciliato 

stages of a modern TV set 

be too hard to troubleshoot. Y 

get a good idea of what 
are in just by looking at the | 
test pattern is always helpfu 
off the air or from a patt 
erator). And you can use a 
one place (checking vertical! 
even here you can find 
going on just by watching the 
picture acts when you move the 
hold control. You can get a prett 
idea of the condition of the 
cuit, in fact, by just checking 
ture and raster (actually, 
even need the picture, but it’s « 

There are three things to chec} 
the vertical circuit: height, 
and “holding ability.” The fi 
can be checked out pretty qu 
looking at the picture. If it dos 
the screen, find out why. 

Height and linearity cont 
used to compensate for tube 
The first step should be to set 
picture correctly. Turn height 
linearity controls down until you 
a linear picture that lacks ab 
inch of filling the screen (t 
bottom, as in Fig. 1). Center it 
the centering magnets on the 
until it is the same distance fron 
top and bottom edge. Now, usir 
controls, see if you can pull it up 
down) until it fills the scree 
about a %-inch overscan at 
bottom. If the picture will not 
the screen or isn’t linear (crov 
stretched at the top), then you’ve 
the first trouble. 

Height lack is usually due 
weak tube or low B-plus voltag 
most cases, low B-plus will caus: 
narrow picture too. A weak tube 
either oscillator or output stage 
usually result in the picture being nor 
linear at the same time. In any case, 
the picture is too small, replace ths 
tubes first; it’s the easiest! (Not 
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TROUBLESHOOTING 


the VEHTICAL USULLATO 


AND OUTPUT 
STAGES 


By R. D. JACQUES 


you'll find a few cases where the picture 
will have enough height, but will be 
stubborn about being linear. Change the 
tubes first; this is often the cause!) 

While adjusting the height and lin- 
earity controls, check them for noise 
and roughness. Carbon controls will 
develop dirty or worn spots and cause 
trouble. These carry some de in most 
circuits and are prone to troubles like 
this. You may find that the picture 
suddenly disappears as you move either 
control, leaving a thin white line across 
the screen. If this happens, the control 
is bad; replace it before going any 
further. 


Linearity check 

To check the linearity of the picture, 
look at the scanning lines. If they’re 
evenly spaced all the way from top to 
bottom, fine. If not, the linearity is bad. 
A quick check for linearity is to roll 
the picture slowly downward with the 
vertical hold control. Watch the blank- 
ing bar as it travels down the screen. 
If it stays the same width all the way, 
good; if it comes into view very wide, 
then shrinks as it comes down, bad 
linearity. The opposite is also true: if 
it comes into sight narrow, then widens 
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or if it changes in width at all as it the plate of each section to the grid of 
goes down, the linearity is off and must the other. These R-C networks deter- 
be adjusted. Poor linearity will also mine the time constants of the circuit, 
show up in the picture: Fig. 2 shows’ so that it will operate near the correct 
compression at the top; Fig. 3, exces- frequency of 60 cycles per second when 
sive stretch at the top. free-wheeling. 

The height control (sometimes labeled 
Vertical oscillator VERT SIZE) is usually found in the plate 

Now let’s look at a typical vertical supply of the oscillator section. It will 
oscillator output stage used in many be a large resistor, common values 
TV receivers (Fig. 4). The older being from 3 to 8 megohms. The vertical 
sets used blocking oscillators with a_ linearity control is most often found in 
separate output stage, usually a pen- the cathode of the output section. It 
tode. However, the multivibrator has will be a smaller control, running from 
about taken over in sets made in the 250 to 2,000 ohms. In this location, it 
last few years. The first versions used regulates the output-stage bias so that 
two tubes (sometimes) as in one series the tube operates on the most linea: 
of Bendix chassis, half of a 6SN7 and (straightest) portion of its curve. A 
a 6W6. Later sets use a single specially variation of this is used in Westing- 
designed triode. These tubes are double house and other s with the linearity 
triodes, but the two “halves” are dif- control connected in the grid-return 
ferent. The oscillator section is a volt- circuit of the first and second stages. 
age-amplifying type with a fairly high It is part of the grid leaks of both and 
mu; the output half is a power ampli- also part of the coupling network. A 
fier. The 6CM7, 6CY7 and 6DR7 are _shigher resistance control is used here, 
typical of this class. around 500,000 ohms (Fig. 4). 

The two tubes are connected as a In almost all circuits, the vertical 
simple multivibrator. There are varia- hold control will be found in the grid 
tions of this circuit, of course, but each circuit of the oscillator section where it 
version can be traced out as a multi- will be a part of the R-C network. By 
vibrator. Note the feedback paths from varying the resistance in the grid cir- 
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Fig. 5—When cathode-to-B-boost capacitor (circled) 
is leaky or open, linearity troubles may develop. 


Fig. 4—Typical vertical multivibrator. Notice that 
syne is fed to plate of the first section of the oscil- 
lator and the control is in the common grid return. 





cuit, we alter the time con.tants and 
change the operating frequency of the 
osc.llator. 

There is a sort of general rule that 
applies to these circuits: The height 
control affects the bottom half of the 
picture, while the linearity 
works mainly on the top half. Like all 
generalizations, this one is false, as it 
won’t work in all cases. But it is pretty 


close. 


control 


Common troubles 

The most common defect is 
height or linearity. Weak 
most of the trouble (as in all other 
circuits), and low 
are next. As you 
schematics, some 
supplied B-plus, while some are 
fed from the boost voltage. A few feed 
the oscillator from B-plus and the out- 
put stage B-boost. Check the 
schematic for the set you’re working on 
to see just what comes from where 

You’ll find some high-value resistors 
in the supply circuits. These should 
always be checked carefully. If the 
trouble seems to be thermal (showing 
up only after the set is thoroughly 
heated up) you can shift 
in the value of one of the resistors in 
the B-plus circuits. Connect an ohm- 
meter across the (after dis- 
connecting one end) and hold the tip of 
a soldering iron close to the 
Watch for any resistance rise. If it 
changes more than 5%, replace it. 
Incidentally, while we seldom suspect 
variable resistors—such as height con- 
trols—of varying in total resistance, 
this has happened! So, don’t overlook 
them when you’re hunting for the 


loss of 


tubes cause 


operating voltages 


can see from the 
multivibrators are 


from 


from 


suspect a 


resisto1 


resistor. 


cause of a height loss. 

If the oscillator is fed from the B- 
boost voltage, a drop in boost voltage 
(due to a weak damper tube and so on) 
can cause trouble. Check the 
voltage first to make sure it’s up to 
snuff. If the boost voltage is OK but 
the voltage at the output tube’s plate 
is suspiciously low, check the output 
transformer for a high-resistance joint 
in the winding. A leaky coupling capac 
itor between oscillator and output stage 
can also cause this trouble although 
this will usually upset the linearity 
badly, causing foldover at the bottom 
of the screen. 


boost 


Linearity troubles 
Linearity troubles are almost always 
found in the output stage. While it is 
theoretically possible for it to originate 
in the oscillator circuit, in practice it 
is seldom found there. If the VERTICAL 
LINEARITY control is in the cathode of 
the output stage, it will always be by 
passed with a large low-voltage electro 
lytic capacitor, 100 uf or more. If this 
value falls off or the capacitor opens 
entirely, linearity will be very bad. 

High power factor in this capacito) 
is usually the cause of the mysterious 
“wrinkle” that shows up about a 
quarter of the way down from the top 
of the screen. The best test for this is 
to disconnect the original and sub 
stitute a known good unit of equal o 
larger size. You can use a larger capac 
itor but never a smaller one than that 
shown in the schematic. 

Electrolytic capacitors elsewhere in 
the power supply can be responsible 
for vertical troubles. Some sets use an 
electrolytic of about 10 to 20 uf con 
nected from the boost voltage to the 
vertical output tube’s cathode. Obvious- 
ly trouble in this unit can give you all 
kinds of assorted headaches! Leakage 
through it upsets the output tube bias; 
an open will allow all 


sorts of wild 


Fig. 6—Vertical oscillator wave- 
form with syne pulse. Picture 
must be rolling slowly down- 
ward to make pulse visible. 


wavetorms to float around the circuit 
and so on. So, if all of the “standard” 
parts seem to be OK, look for a capac 
itor connected in this manner (Fig. 5). 
In a few cases, the last filter capa 
itor in the boost circuit will cause the 
same kind of trouble. This will be cor 
nected from B-boost line to chassis ar 
may be far removed, physically, f 
the vertical circuits. If it opens up, 
may allow high-level horizontal pu 
to leak into the vertical output cir 
where they will cause trouble. 
The last common cause of 
nonlinearity is found in the 
transformer. Short of 
new one, these 


verti 
output 
substituting 
transformers are ha 
to test unless a winding happens to bs 
completely open, in which case even | 
could find the trouble pretty ea 
However, if everything else in the « 


cuit is OK as far as you can té 
the picture still 


(or have sufficient 


refuses to be rT 

height), then the 
is room for a logical suspicion that 
output transformer has a_¥s sh 
turn(s) somewhere. Substitutior 
about the only quick check for this 

A lot of technicians have a ter 
to suspect the vertical section of the 
yoke when this happens. However, 5 
find that very few of these trouble 
actually caused by defective 
There is one sure sign of vertica 
trouble: that well-known trap¢ 
(much narrower at top 
bottom, or vice versa) which you'll fir 
In every book. If you see this, there 
only one thing that can cause it, 
that’s a bad yoke. In 
reduce picture width and look at the 
edges of the raster. If they are tra 
ezoidal, you'll see it then. (There 7 
more possibility: If the vertical out; 
transformer is not the original part 
check up on the part number, just 
be sure that whoever replaced 
in the right one, It has happened!) 


raster 


case of doubt 


Instability, sync troubles 
Poor 
most 
seems. 
to two things: 
trouble in the oscillator. A weak osci 


vertical stability is about the 
common customer complaint, 
(It’s rolling!) This can be dus 
weak vertical syn 


Fig. 7—Typical vertical- 
integrator network. 
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lator tube can account for a lot of it 
so always change it first. If replacing 
the oscillator tube doesn’t help, then 
change the sync tube immediately pre 
ceding it, just to find out. 

A good check of the syne or holding 
action can be made from the front of 
the set. Simply roll the picture down- 
ward by turning the vertical hold con- 
trol. This control can tell you a lot 
about the condition of the vertical 
stages. The picture should roll slowly 
downward when the control is turned 
one way, with the blanking bar rolling 
smoothly down until it gets to a point 
about 3 to 5 inches from the 
in a large-screen set. It 
suddenly snap out of sight and the 
picture lock momentarily in _ place. 
When the control is turned in the other 
direction, the picture should remain 
stationary, then “break out,” rolling 
upward very rapidly! If you can roll a 
picture slowly upward by turning the 
hold control, then there’s something 
very definitely wrong with the sync or 
oscillator circuits! 

The snap at the bottom of the pic- 
ture is the point where the vertical syne 
pulse grabs the oscillator and forces 
it to lock in. On a scope, this looks like 
Fig. 6. Here, the picture has been 
rolled part way down so that the ver- 
tical syne pulse may be seen. It is the 
tiny notch just below the top of the 
waveform. This is about the minimum 
amplitude for the syne pulse. If it is 
smaller than the one shown, it won’t be 


bottom 
should then 
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able to control the oscillator as it 
should. Low sync is usually caused by 
weak sync tubes, incorrect plate volt- 
age on sync tubes or leaky capacitors 
in the vertical integrator network 
(Fig. 7). This is often a printed-circuit 
type (the parts values shown are the 
most commonly used) althougl 
there are others found in some sets 
that will differ from these. Zenith, for 
example, uses a small Rescap network 
which is actually only a single capacitor 
and resistor. 


ones 


This is the one place where a scope 
can be used to real advantage. Connect 
it (through a low-capacitance probe) to 
the sync input of the vertical oscillator, 
roll the picture slowly down with the 
hold control and check the amplitude of 
the sync pulse. If you have hold trouble, 
the syne pulse may be so small that you 
can’t see it at all or show up as a mere 
wiggle on the oscillator waveform. If 
there is any doubt, kill the vertical oscil- 
lator by removing the tube or grounding 
the grid (turn the brightness down to 
prevent burning the  picture-tube 
screen) and check the amplitude of the 
sync pulse all by itself. In the multivi- 
brator circuit of Fig. 4, the sync is fed 
into the plate of the vertical oscillator. 
This may appear strange to some hard- 
headed old-timers who insist that syne 
should always be applied to the grid. 

Before checking for holding action, 
be sure that the picture is adjusted to 
normal height and linearity with the 
proper controls. If the picture is not 
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Fig. 9—Vertical integrator 
used in some 
General Electric sets. 
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wubles ¢ 

stages. If the: 

on the! screen 
has very little 

a shorted capacitor in one of the time- 
constant R-C networks. Fo1 
shorted capacitor may change the time 
constant to only half of what it should 
be, and you will be able to get a double 
picture on the set. For a reliable test, 
one end of the capacitor must be dis- 
connected. You can the numerous 
parallel paths in the circuit which would 
foul up any resistance measurements 
taken with parts still connected. 

Some tubes will give trouble, even 
though they test OK. For example, the 
12B4 used as vertical output amplifier 
in certain Zenith TV will 
linearity, even though the screen 
is completely filled. Replace the tube 
for a quick test. In a Bendix T17 (with 
half of a 6SN7 and 6W6), the picture 
would hold fairly well. The “stop” 
action was almost normal. But, as the 
picture stopped, it would bounce up 
and down with a peculiar, slow rubbery 
bounce, almost as if it were suspended 
on springs! The cure? Replace the 6W6 
output: apparently this tube had a wee 
gas content. 

In some syne circuits you’ll find parts 
values which might seem a bit strange, 
especially in a circuit handling 60-cycle 
pulses. An example of this is seen in 
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ith vertical multivibrator circuit. 
Feeding syne to grid instead of plate 
causes faulty vertical lock. 


9. If 
bles in 


you find vertical 
sets with similar values, 
rebuilding the integ Reduce 
27,000 ohms and increase 
01 to .02 wf. This will ine 
the amplitude of the sync pulses applied 
to the oscillaton the hold 
action Do not use too 
small a resistor for R3, or too 
capacitor for Cl. This will upset 
time constant of the vertical oscillator, 
making the action jerky. 

One final case history before we go. 
This was in a Zenith TV, using a 
multivibrator similar to Fig. 4. After 
replacing a leaky syne-coupling capac 
itor, the picture would roll up normally, 
lock in beautifully and most 
exceedingly linear. There was only one 
small hitch: the point at which the 
picture locked so firmly in place was 
slightly off center (photo below). Try as 
we would, it would not lock where it was 
supposed to! (Remember, we just said 
that to some hard-headed old-timers all 
sync must be fed to the grid of a tube?) 
In desperation, we checked the circuit 
should have first: the one 
we were working on. Sure enough, there 
was the sync-coupling capacitor, firmly 
soldered to the grid! (Fig. 10—Should 
have been on the plate!) Moral: when 
in doubt, always check the job you just 
did, before searching for more obscure 
troubles! 
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Feeding syne pulses to the grid instead of the plate (Fig. 
10) locked in the picture with the blanking bar visible. 
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By HERMAN BURSTEIN 


T HREE-speaker stereo is gaining in 

popularity. A center speaker, driven 
by the combined signal of the left and 
right channels, is added to the left and 
right speakers. This is in contrast to 
three-channel stereo, not yet available 
for the home, in which the center 
speaker is fed by a separate channel. 

Several reasons have been advanced 
in favor of a center speaker: 

> If the left and right speakers are 
angled wide to the listener’s left and 
right, the center speaker tends to fill 
the hole in the middle. 

> Center sound is a combination of 
the left and right channels. Combining 
them and feeding them to a center 
speaker serves to re-create center 
sound. 

> The listener’s position has less 
effect upon the stereo illusion when a 
center speaker is used. That is, he may 
sit closer to or farther from the speak- 
ers, or he may sit more distant from the 
center line between the end speakers, 
without losing the stereo illusion, as 
contrasted with the optimum position 
when only two speakers are used. 

Whether these arguments are good 
or not, the fact remains that many 
stereophiles are incorporating or at 
least experimenting with center speak- 
ers. To save the cost of a third power 
amplifier, they often connect the center 
speaker across the stereo power ampli- 
fier as in Fig. 1. 
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Fig. 1—Connecting center speaker to 
conventional power amplifiers can _ re- 
sult in difference signal. 


Unfortunately, this setup feeds a 
difference signal instead of a sum signal 
to the center speaker. Sometimes the 
difference signal produces results just 
as satisfactory as those we get from a 
sum signal. Often, however, the differ- 
ence signal is unsatisfactory. This is 
apt to happen when a center micro- 
phone is used in recording and its out- 
put is fed in equal amounts to the left 
and right channels. Then the difference 
signal cancels the center sound. 

To circumvent this problem, a numbe) 
of stereo power amplifiers are now 
wired as in Fig. 2. The 4-ohm tap of 
each output transformer is 
to ground. Electrically, the 4-ohm te: 
minal is the center tap of the secondary 
winding, so the output transformer is 
operated as a push-pull device. By 
connecting the center speaker to the 
16-ohm tap of one output transformer 
and the common tap of the other, we 
get a sum signal. 

It is possible to rewire conventional 


connected 
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@ Well RID 
SPEAKER 
the easy way 


A few minutes will show you whether a third 
speaker will make your stereo system sound better 


power amplifiers to operate as in Fig. 2. 
However, the values of the feedback 
network have to be adjusted to maintain 
the same amount of feedback as before 
the rewiring. This must be done on the 
basis of keeping the amplifier’s gain 
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Fig. 2—Wiring a stereo power amplifier 
to produce a sum signal for the center 
speaker. 


the same as it was prior to the changes. 
An audio oscillator and a vtvm are 
needed to measure gain. 

For those using conventional power 
amplifiers for stereo, there is a much 
easier solution than rewiring the ampli- 
fiers, if their stereo preamplifier has a 
phase-reversal switch, as many do now- 
adays. This solution is illustrated in 
Fig. 3. 

The phase reversal is only in one 
channel, let us assume the right one. 
When the phase switch is in its reverse 
position, the output of the right power 
amplifier is out of phase with that of 
the left. Therefore a sum signal is 
obtained when the center speaker is 
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Fig. 3—An easy way to get a sum signal 


from conventional power amplifiers. 





A\ 


practical 
rester 


FOR ELECTROLYTICS 


HE best test for any product is one 
which evaluates its ability to do 
the job for which it was intended. 
Therefore any test method 
must simulate some typical operating 
condition of the product under test. 

In its common function as a 
power supply filter, the electrolytic 
capacitor receives current pulses from 
a rectifier. It stores these for delivery 
to the de load circuits during the inter- 
vals between rectifier pulses. The rec- 
tified ac is thus smoothed to a continuous 
direct current—if the capacitance is 
large enough, or if several filte: 
tions are used. 


good 


most 


sec- 


If there is too little capacitance, some 
of the rectifier pulses remain super- 
imposed upon the de output of the filte: 
and produce what is known as “ripple.” 
(Ripple is proportional to current 
drawn by the de load and inversely 
proportional to the capacitance of the 
filter capacitors.) 

The test circuit shown places the 
capacitor under test in typical service 
where it receives current pulses through 
the 1N2069 silicon rectifier. Between 
pulses it partly discharges through the 
30,000-ohm load resistor or through 
about 1,400 ohms when the 1,500-ohm 
resistor is switched in parallel. With no 
capacitance connected to the test termi- 
nals, ripple voltage is 100% so the 
meter is set to 100° or full scale with 
potentiometer R4. 

Any capacitance across the test 
terminals will tend to filter the rectifier 
output, thereby reducing the ripple 
voltage and the meter reading. 


* Conant Laboratories, Lincoln, Neb. 
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The 30,000-ohm load 
vides a range of .03 to 6 wf and with 
the 1,500-ohm load in parallel, the range 
is 0.38 to 60 uf. Obviously, an 
capacitor will not drop the meter read 
ing; with a shorted capacitor, the met 
will read zero. The reading will also be 
zero if an electrolytic is connected back 
ward. The capacitor can also be dam 
aged. Therefore mark the test termi- 
nals prominently to indicate polarity. 


resistance pro 


open 


Circuit considerations 

The meter circuit shown is a full- 
wave bridge rectifier type ac voltmeter 
fed through a .04-uf capacitor so that 
it reads only the ripple voltage. A 100- 
wa meter was used although any mete 
up to 1 ma can be used by changing 
values of capacitance and resistance to 
suit. The meter rectifier is a Conant 
catalog No. 1101 selenium bridge, 
selected both for economy and relative 
freedom from temperature effects, plus 
its suitability to this kind of circuit. 

Transformer T is principally used fo 
isolation from the line to avoid “fire- 
works.” It is a small power transformer, 
rated at 117 volt primary and 125 o1 
150 volts secondary, and is attached 
with the secondary to the line. Its 
secondary (original primary) may de 
liver anything between 75 and 125 volts 
and should be rated 50 ma or more. 
If secondary voltage is greater than 75, 
the silicon rectifier should be a 1N2070. 

Control R4 should be of the lowest 
resistance which in combination with 
fixed resistor R5 will permit setting the 
meter to full-scale on either range and 
on all line voltages likely to be present. 
As a suggestion, a 1,000-ohm control 


By 
H. B. CONANT * 


may be tried, with 1,000 ohms fo 
value of R5. If the meter won’t come 

to full scale, increase the value of R 
Reduce it if the meter can’t be broug 
down to full scale. [Note that .01 zf 
was used for C and 470 ohms for R5 i: 
making the measurements for the table 
shown here.—Editor] 


Calibrating the meter 

Calibration will be simplified if the 
meter scale is calibrated 0-100, repre 
senting for calibration purposes 0—100 
ripple. As there is a broad capacitance 
tolerance in commercial electrolytic 
capacitors, they cannot be used to give 
precise calibration, but may be clos: 
enough for practical use. Exact pe. 
centage of ripple depends upon the 
exact values of the load resistors. 

After the tester is built, if possible 
borrow a pair of precision capacitance 
standards, say 1 and 10 zf, and find 
where they read on the two respective 
ranges. Assuming that each reads 30° 
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ripple on their respective ranges, then 
0.5 wf and 5 uf will read 60°, 4 and 40 
uf will read 7%. Doubling the capaci- 
tance halves the ripple voltage. The re- 
sponse of the ac meter is essentially lin- 
ear except at the extreme low end of 
the scale, so calibrations at the very low 
end will be only approximate. 


Quality control 

While this tester measures capaci- 
tance in terms of ripple voltage, its in- 
dications do tell whether a given capac- 
itor is good or bad. For example, let us 
say an 8-xf capacitor reads 4 uf. Ob- 
viously it does not reduce the ripple 
voltage as well as 8 uf should, so it 
should be replaced. 

Subject to small errors introduced 
by associated circuitry, this tester is 
practical for in-circuit testing. But 
don’t try testing capacitors rated at 
less than 150 volts. And don’t put it 
into transistor gear unless you want to 
ruin low-voltage components. END 
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capacitor 


The practical 


Capacitor 


The tester 


voltage s 


measures ripple 
Thus the 


capacitances read 


larger 
lower on 
the meter scale 


IN2069 
RECT | 
—_ 


= ~~. 


7 VAC 3 


= 


METER READING vs CAPACITANCE 


High Range Low Range 54 000 ohms 


f 000 ohms 


8 
4 
| 
5 
2 


0 
0.25 


transformer 
similar type 
2—jacks or bindir 
ord m 


The above readings were made by Mr. 

Queen of the Radio-Electronics staff. 

C was .01 uf and R5 470 ohms in his 
setup. 





Specifications: Checks all capacitors from approximately .05 to 6 
Can be used for in-circuit testing in many circuits 

Performance data: Tested by a RADIO-ELECTRONICS staff member 
this capacitance checker was found to work reliably, and to be a 
accurate and useful instrument. 











tester. 


internal view. 
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N pre-stereo days, many of the finest 
phonograph cartridges used a mov 
ng coil as their generating element. 
Although moving-coil cartridges in 
general have lower output voltages and 
nd to be more fragile than other types, 
impedance makes them rel 
hum (from 
power trans 


thei iowel 
immune to induced 
phono motors 
well as t the 


at high fre 


atively 
nearby 
formers) as shunting 
effects of cable capacitance 
quencies 

At present, there are few moving- 
coil stereo cartridges. Two of these, 
both of ve y high quality, are the Grado 


and the Neumann. 


Grado 


The original idge 
(now called the Master) was described 
in RADIO-ELECTRONICS (November, 1958, 
page 88). Current production models of 
the Grado Master, though similar in 
construction to the unit described in the 
earlier article, have been further re 
fined. The two coils, each of 1,000 turns 
of extremely fine wire, are wound on a 
hollow plastic cube approximately 1/16 
inch square, which is molded in one 
piece with the stylus arm (Fig. 1). The 
coil assembly is mounted in a special 
rubber grommet which provides uniform 
compliance in all planes. 

The are located in a uniform 
field supplied by a powerful permanent 
magnet. When the coil structure rotates, 
a voltage is generated in each coil (pro 
portional to the recorded velocity in the 
corresponding channel). 

The new Master cartridge has an 
output of 6 mv at 10 cm/sec. The effec- 
tive stylus mass has been cut in half, 
from 0.8 to 0.4 milligram, which, in 
turn, extends the high-frequency re- 
sponse of the cartridge. The manufac 
turer’s specifications for frequency re- 
are 10-50,000 cycles (with no 
tolerance specified). 

In other respects, the present Grado 
Master cartridge is identical to the 
earlier models. The two outputs are bal- 
anced to within 0.5 db over the audio 
range. Recommended tracking force is 
3 grams and the load resistance is non- 


Grado stereo cart 


coils 


sponse 
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Part II—The Grado Master, Neumann DST 
Dynaco TA-12, G-E VR-22, London-Scott 1000 


By JULIAN D. HIRSCH 


critical so long as it is greater than 
5,000 ohms. Channel separation is great 
er than 25 db. A tiny 
ment embedded in the case of the cart 
ridge behind the stylus ionizes the ai 
in the vicinity of the record 
Static charges are reduced and so is the 
amount of dust that accumulates on the 
record. 

The Grado Custom 
is a less expensive version of the Mas 


radioactive ele 


surface 


stereo cartridge 
ter for use in record changers. Its coils 
are wound with more turns of slightly 
heavier wire. The output, therefore, is 
greater than that of the Master series 
—approximately 7 mv at 10 cm/sec. 


SUPPORT 
PLATE 


RUBBER 
GROMMET 


MAGNET 


HOLLOW 
PLASTIC 


\ 
PLASTIC BOBBIN 


STYLUS 
ARM 
Fig. 1—The coil bobbin and stylus arm 
of the Grado Master are one piece. 


The effective mass at the stylus is 0.6 
milligram (reducing the claimed uppe 
limit of frequency response to 40,000 
cycles). Channel separation is in excess 
of 20 db. In all other respects, the Grado 
Master and Custom cartridges are sim 
ilar. 

The Grado Master cartridge is priced 
at $49.50 and the Custom at $32.50. 


Neumann DST 
The Neumann DST stereo cartridge 
is the product of a West German manu 


facturer of professional-qualit) 
phones (sold in this country ur 
names of Telefunken and Neun 
It is imported by Gotham Audio § 
Co., 2 W. 46 St., New York 36, N. } 

The Neumann cartridge is a n 
type with a tubular torsio: 
mounting the stylus at one end ar 
two generating coils at the oth 
The entire stylus bar is covered 
thin membrane 
photo). This membrane serves a 
purpose: It keeps dust and foreigr 
ter from entering the cartridge, } 
the delicate moving system fron 
age and slight an 
stylus damping. Only the stylus 
protrudes from the rubbe) 

The impedance of the DST cart 
is extremely low—about 18 ohms 
it will work satisfactorily into any 
impedance greater than 50 ohms 
output is correspondingly low, 1.05 
at 7 cm/sec. This makes a stepup in} 
transformer a virtual necessity. Got! 
offers the Beyer TR147C transform: 
which has a 15-to-1 stepup ratio a 
a response from 30 to 20,000 cyclk 
within 1 db. Two are needed for ster 
operation. 

The frequency response of the Neu 
mann DST cartridge is 30 to 1 
cycles +2 db. Channel separation ex 
ceeds 30 db at mid-frequencies (1,000 t 
3,000 cycles) and is better than | 
at 10 ke. The stylus-system compliar 
is 3.6 x 10° cm/dyne. The recor 
mended tracking force is 4 grams ar 
the stylus is a diamond with a 0.6-n 
tip radius. 

The DST is designed to fit arms hay 
ing the plug-in connection used on 
professional European equipment. Ty} 
ical arms are the Neumann TA-2 or the 
Danish Ortofon (known in this country 
as the ESL Professional). 


coil 


rubber (visible 


provides a 


men b 


»000 
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The price of the Neumann DST stereo 
cartridge is $69 and the TA-2 trans- 
scription arm is an additional $105. 
The Beyer TR147C transformers are 
$15.95 each. 


Variable reluctance 

The  variable-reluctance principle 
(pioneered by General Electric in its 
early monophonic pickups) is still 
widely used in stereo cartridges. In a 
variable-reluctance cartridge, a_ fixed 
magnet supplies a magnetic field which 
links two or more fixed coils (in a stereo 
cartridge). An air gap is built into the 
magnetic circuit and the stylus moves 
an iron armature to vary gap width. 
This causes a change in reluctance (the 
magnetic equivalent of electrical resist- 
ance). The flux variation through the 
coils generates a voltage proportional 
to the stylus velocity. Thus, the name— 
variable reluctance. 


Dynaco TA-12 

The Dynaco B&O Stereodyne II car- 
tridge is virtually identical to the one 
described in RADIO-ELECTRONICS, March, 
1959, page 83. It has four coils and four 
pole pieces arranged to form a square 
(Fig. 2). The stylus moves an X-shaped 
armature, varying the flux to the two 
coil sets. 

The chief changes in the present 
Stereodyne models have been to improve 
the stylus-system damping. The same 
basic cartridge, however, has been in- 
corporated into an interesting inte- 
grated pickup design known as the TA- 
12, 

The arm is tubular with the front 
portion angled downward and inward 


Fig. 2—Exploded view of Stereodyne II. 


to place the stylus in contact with the 
record at the proper angle. The car- 
tridge, identical internally to the reg- 
ular Stereodyne II, plugs into the end 
of the arm. Together they make a 
strange-looking combination. 

The pivot design of the Dynaco arm 
resembles the gimbals used to support 
the rotor of a gyroscope. The inner ring 
is pivoted at top and bottom to allow 
lateral arm motion while the arm itself 
is pivoted from the sides of the inner 
ring for vertical motion. 

The counterweight at the rear of the 
arm exactly balances the cartridge and 
is offset to the side opposite to the head 
offset. As a result, the arm (being fully 
balanced) is not affected by a turntable 
that is jarred or is not level. The down- 
ward tracking force is derived from a 
spring whose tension is adjusted by 
sliding a plastic collar along the arm. 
Calibration lines indicate stylus force 
(from 1 to 4 grams). The manufac- 
turer recommends a force of 2 to 3 
grams, which is enough for most instal- 
lations. 

The cartridge leads run through the 
pillar supporting the pivot assembly 
and are fully shielded. Since the cart- 
ridge is encased in Mu-metal, the result 
is a very low hum level. 

The frequency response of the Dy- 
naco TA-12 is rated at 30 to 15,000 
cycles +3 db. The output voltage is 7 
mv per channel at 5 cm/sec. The com- 
pliance is 5 x 10° em/dyne in all di- 
rections due to the symmetrical design 
of the cartridge. The moving mass is 
less than 3 milligrams. Recommended 
load resistance is 47,000 ohms. 


The Grado Custom. 
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ball bearings in the lateral plane. Its 
height can be adjusted to accommodate 
various turntables. The counterweight 
is factory-set for a 3.5-gram tracking 
force. A small amount of viscous damp 
ing is used in the arm to damp its low- 
frequency resonance (which occurs at 
14 cycles). The cartridge clips on to 
the arm. 

The London-Scott 1000 is a variable- 
reluctance pickup. Two sets of coils are 
linked by the cartridge’s magnetic field. 
The L-shaped armature is of magnetic 
material and forms a part of the mag- 
netic circuit for both sets of coils. 

Fig. 3 is a simplified sketch of the 
pickup. The complete magnetic struc- 
ture, including pole pieces, is not shown. 
The single lateral coil and two vertical 
coils are identical, so that a given 


ae an 
LATERAL 4 
COIL qh 


\ 
t rs DACRON 
RECORD SURFACE THREAD 


Fig. 3—JInterior of the London-Scott 
1000 showing coil connections, 


stylus velocity in the appropriate plane 
will generate the same voltage in its 
corresponding coil. The two vertical 
coils are connected in opposition with 
their junction connected to one side of 
the lateral coil. The other end of the 
lateral coil serves as a common output 
lead for all signals. 

A purely lateral motion of the stylus 
will induce a voltage in the lateral coil, 
but not in the vertical coils. Under 
these conditions, the same output volt- 
age will appear at all three output 
terminals (LEFT, RIGHT and LATERAL). 
On the other hand, a purely vertical 
stylus motion will not generate a voltage 
in the lateral coil, but will develop equal 
and opposite voltages in the two vertical 
coils, 
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London-Scott 
on its arm. 


mounted 


Dynaco Stereo- 


dyne TA-12, 


Drop of cement is 
used to fasten the 
Dacron thread to the 
London-Scott car- 
tridge body. 


General Electric VR-22. 
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In stereo operation, with the 45-45 
system of recording, modulation of one 
groove wall will generate equal volt- 
ages which may be called L, V; and V:. 
Measured between the common lead 
and the left-channel output (assuming 
common and right-channel outputs will 
appear (L— V:) or zero volts. This 
electrical matrixing converts the verti- 
cal—lateral coil outputs into equivalent 
channels of a 45-45 system. 

In this type of cartridge, it is not 
necessary to parallel the left and right 
outputs to cancel vertical output when 
playing monophonic records. The out- 
put is taken from the lateral coil only 
and the vertical output is ignored. 


Neumann DST showing membrane. 


A Dacron thread is shown in Fig. 3. 
This is needed to restrain the stylus 
motion on the longitudinal axis (due to 
frictional drag on the record surface). 
It has no effect on the vertical or lateral 
motion of the stylus. 

A bottom view of the cartridge, un- 
cased, is shown in one of the photo 
graphs. The lateral coil is visible and 
the two vertical coils are hidden. The 
direct the magnetic field 
coils, via the armature, 
which can be seen protruding (tip 
down) through the coil bobbin. The 
Dacron thread can also be seen. 

The stylus-assembly compliance is in 
the order of 3.5 X 10° cm/dyne. The 
moving mass has been reduced to a 
very low value, less than one milligram. 
This places the high-frequency arma- 
ture resonance well above the audio 
range and results in smooth response 
from 20 to 20,000 cycles. Output is 4 mv 
per channel. Channel separation is bet- 
ter than 25 db at mid-frequencies. The 
stylus has an 0.5-mil tip radius. 

The London-Scott 1000 stereo pickup 
sells for $89.95 complete with arm rest, 
cables and hardware. TO BE CONTINUED 
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“TRIPLETS, MADAME” 
Doctors can now say it will be triplets 
or twins, or just a single baby, if 
encephalographs are taken during the 
expectant mother’s fifth, sixth or 
seventh month. Research described in 
the Journal of the American Medical 
Association revealed that accurate 
diagnosis of the number of tiny hearts 
beating can be made during that period, 
with less certain determination earlier. 
Naval doctors C. A. Novotny, W. K. 
Hass and D. A. Callagan did not say 
they could tell if the babies would be 
boys or girls! 
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By I. QUEEN 


EDITORIAL ASSOCIATE 


F you read Garner’s article* on the 
G-E Unijunction transistor or other 
literature on this remarkable device, 
you know how useful and versatile 
it is. On the other hand, if you read 
the latest parts catalogs, you probably 
know that the Unijunction sells for 
about $15. Though well worth its price 
(it’s made of silicon and dissipates 
nearly 500 mw), it is beyond the finan- 
cial reach of many experimenters. 

It is not generally known that 2 
junction transistors can be directly 
coupled to show results like those of 
the Unijunction. For want of a better 
name, I have dubbed it the “duo-junc- 
tion.” For more theory and schematics 
on the two-transistor combination, con- 
sult The Junction Transistor and Its 
Applications (The Macmillan Co.), 
Fig. 1— 

Unijunction 
operating 
curve. 


Fig. 2 (below) 
—Two- 
transistor 
duo-junction 
circuit. 
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[© (see rexr) | 

. aaa 
Vi—2N2!7 or 2N109 
V2—2N647 or 2N169 
Battery holder 
Plastic board 

10% Miscellaneous hardware 


R!I—15,000 ohms 
R2—pot, 50,000 ohms 
R3—pot, 10,000 ohms 
R4—820 ohms 
All resistors ‘/2-watt 
C—see text 
BATT—1.5 or 3 volts 
T—output transformer: primary 10,000 ohms; 
secondary, 16 ohms (UTC SSO-9, 6V6é 
output transformer or equivalent) 


edited by E. Wolfendale, page 
Also refer to the patent column, page 
117 of this issue. 

Briefly, the Unijunction is a three- 
lead transistor with a negative-resist- 
ance N-shaped characteristic (Fig. 1). 
Thus it is a natural oscillator and 
requires few parts to generate pulse, 
sawtooth or square waves. Not having 
a Unijunction here, I set up the two- 
transistor “duo-junction” and found it 
gives excellent results. 

The duo-junction requires 


*July, 1957, page 91. 
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Fig. 3—Pulse generator waveform. 


Fig. 


4—-Sawtooth generator waveform. 
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SINGLE TRANSISTOR 


OPERATES 
EIGHT-INCH 
SPEAKER 








By 
WILLIAM H. GRACE, JR. 


HERE is no gimmick in the title— 

this simple little single-transistor 

radio has tested in 

localities and has repeatedly given 
a good report of itself. Tone quality is 
excellent and volume is truly surprising 
for the few components employed. 

An efficient outside antenna and a 
good low-resistance ground must be 
available for loudspeaker results as 
there is no provision for rf amplifica- 
tion in the circuit. An antenna about 
75 to 100 feet long plus a waterpipe 
ground makes a combination that gives 
adequate volume for a large-sized room 
(within about 15 miles of local broad- 
casting stations). Actual antenna size 
will depend upon location and the field 
strength of signals in a given area. 
For example, 18 miles north of New 
York City, a 60-foot flattop brings in 
eight locals with fine quality and vol- 
ume. In the uptown region of the city, 
a 45-foot length of lamp cord dropped 
out a window of a tall apartment 
house picked up 10 stations. Reports 
on the basic circuit from Richmond, 
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Breadboard model of receiver next to 8-inch speaker. 


Unit is quite small even though parts are spread out. 


One transistor and a diode using Interflex prin- 
ciple result in good tone quality and volume 


were also 


Va., and the Chicago area 
favorable. 


Circuit history 

The schematic shows the two parts 
of the circuit. The first is the tuned or 
resonant section; the 
detector—amplifier or output 
There is only a single connection, a 
small coupling capacitor, between them. 
No ground return is provided as none 
is required. While this system may 
appear unconventional to some readers, 
it is not a new idea and was often used 
in the days of spark in standard wave- 
meters and receiving circuits. It is a 
most effective method of coupling and 
was chosen in this case for simplicity. 

The detector-diode is connected direct 
to the of the transistor without 
any series capacitor. This is not a new 
idea either. The Interflex principle was 
introduced by Hugo Gernsback, the 
editor of this magazine, some 35 years 


second is the 


section. 


base 


ago. He suggested in 1925 that a cry 
detector be substituted for the cor 
tional grid-leak-and-capacito1 
tion used in De Forest tube cir 
for improved quality and superion 
over that of existing circuits. He d 
oped the ingenious Interflex re 
which many of the old-timers wi 
call building in the early 20’s 
writer himself built such a receiv 
1926 and was favorably impressed 
the results obtained with a singl 
Shortly after the debut of 
sistors, the Interflex was 
use with both the point-contact ar 
junction type _ transistors 


combi! 


adapted 
ana tne 
August, 1955, RADIO-ELECTRONICS ( page 
54) printed an article on it. The « 
cuit became a popular one and is wide 
used today in various applications 
receivers, field-strength meters. and, in 
modified form, in certain TV _ video 
detector—amplifier circuitry. All present 
transistor circuits in which a diode 
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replaces the usual base series capacitor 
are, of course, merely transistor adapta- 
tions of the origina! Interflex idea. 


Construction 

The receiver may be assembled in 
any way the builder elects. The author 
has constructed both breadboard and 
miniature versions with equally good 
results. It is easy to house the small 
number of parts in a case whose dimen- 
sions are slightly less than those of a 
postcard. No socket is required for the 
transistor the adjacent parts 
provide sufficient support. Wiring is 
done with No. 18 copper wire, either 
stranded. The soldered joints 
with that cold 
joints will not cause trouble later. 
not difficult; the 
order clos.ly follows that shown in the 
circuit diagram. The front panel is 
drilled for mounting the volume control 
and tuning capacitor (and output jacks 
if desired). The first rf choke (RFC1) 
is soldered directly to the antenna and 
ground terminals. If the set tunes 
broadly after all other adjustments have 
been made, reverse RFC1’s 
tions. On the breadboard model (shown 
in the photographs), the battery is 
held in place by a plastic strap and a 
sponge rubber. 
different values for C1 to find 
the best compromise between good vol- 
ume and desired selectivity. Somewhere 
between 15 and 30 suf would be a good 
working value to try out first. If you 
have a small air trimmer on hand, wire 
it into the to give an approx- 
imate idea of the value required. Sub- 
stitute a fixed capacitor of the same 
size in the finished rig. C3, also a very 
small the only 
coupling link between the resonant sec- 
tion of the receiver and the detector 
amplifier section. The exact value is 
again a compromise between volume and 
selectivity large a value will 
broaden the tuning; too small a value 
will diminish volume. A starting value 
of about 5 to 10 wef is a good begin- 
ning to work from. I solved the problem 
by twisting together about 2 inches of 
No. 18 enamel-covered wire and 
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Schematic of single-transistor receiver. 


A good external antenna is required. 


R—pot, 50,000 ohms with switch 

Ci—I!5 to 30 wuf, ceramic, see text 

C2—365 uuf, variable 

C3—5 put (approximately), see text 

L—loop antenna, ferrite core 

RFCI—250 wh, see text 

RFC2—2.5 mh 

D—CK705 (or 1N34 or equivalent) 
then clipping off %-inch lengths until 
the best value was found. This com- 
pletes the front end. 

One end of the second choke RFC2, is 
connected to the lower end of the volume 
control; the other end to the junction 
of C3 and the diode. Various diodes 
were tried, but the CK705 did as good 
a job as any tested. A 1N34 is 
suitable. The volume control may be 
of almost any value between 25,000 
and 200,000 ohms, but be sure it has 
an attached switch to turn off the bat 
tery when the set is not in use. If you 
are in an area of low field strength, 
the volume control may not be needed. 
But, as this receiver is designed to 
function in areas of medium to high 
field strength, the volume control is 
asset. 

The transistor is a Raytheon p-n-p 
junction type, the CK721. Many others 
(2N106, 2N109 and 2N64) were found 
satisfactory with the exception of the 
CK722. An n-p-n transisto1 
be employed in this circuit, but the 
polarity of the diode (and battery) 
must be reversed. If the diode polarity 
is not correct, the circuit will not func- 
tion. 

In the miniature version, 
transformer was mounted 
separate speaker case to reduce 
space needed in the receiver case. 
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Breadboard 
model of single- 
transistor unit. 
Notice the 
“gimmick” 
capacitor, C3. 


V—CK72! 
T—output transformer 
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BATT—9-volt battery (Burgess P6M 
Speaker, 8 ohms, see text 
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TRANSISTOR 


CAPACITANCE 


HE 
1 capacitance (proximity) é 
ploying a transistor and oper- 


accompanying schematic shows 
relay em 


single 
PICKUP PLATE (5" DIA) 


Li & L2 EACH 20 
CLOSE WOUND 0 


47K 


RELAY 


as a trowd stopper when the pickup 
plate is cemented inside a store window 
and a looker’s hand is held opposite it 


2 ENAM WIRE 


. SouTPuT 
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CHASSIS 


One-transistor capacitance 


rom four flashlight cells. This de- 
sufficient sensitivity for use 


ated f 
} 


vice nas 


Single Transistor 


if the ratings are exceeded so keep your 


meter at hand when conducting such 


tests. 


Pseudo-stereo 

One other item of 
receiver Was the use 
of different 
feet apart to get a pseudo-stereo effect. 
One unit was the SK-130 
above and the other a 4-inch model with 
a fairly large magnet for its small 
diameter. It was mounted in a separate 
baffle box—a affair from 
plywood, a la the Karlson design. As 
each unit has a noticably different fre 
quency response, the highs seemed to 
be more evident from the _ smaller 
speaker and the lows from the larger. 
The sound was pleasant to listen to and 
gave the impression that horns and 
violins were on the left while the bull 
fiddles and drums were to the right. 

Both speakers may be operated from 
a single output transformer, or separate 
transformers in may be 
The actual sound output or volume 
seems to be somewhat more when two 
speakers are used, but this may be only 
an illusion. 

If no suitable PM speaker (and well 
designed baffle) is at hand, the receiver 
may be constructed and then tested 
with a pair of high-impedance magnetic 
sarphones instead. Insert phone tips in 
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this 
units 


with 
PM 


sizes spaced about 8 to 10 


interest 
of two 


mentioned 


homemade 


series used. 


CONNECT SHIELD 


”.) ack LEAD S TO GND 
6V BATT 


6MA— 
e relay is easy to build. 
on the outside of the glass. 
The two coils, L1 and L2, are clos 


wound on the same _1-inch-diamet« 
form with *%-inch separation 
coils, Cl and C2 may 
ture variable air capacitors or compres 
sion type trimmers. C4 and C5 are 
paper, and C3 and C6 may be eithe 
mica or ceramic. R1 and R2 are 
resistors, and R3 is a 1,000-ohn 
wound rheostat. The pickup plate 
be cut from 
The relay is a 
meter type unit (Triplett mete 
sensitive relay) obtainable fron 
the-Radio Man, 64 Dey St., New Y 
N. Y., for $7.90. The nearest co 
cial equivalent is Barber-Colmar 
AYLZ 4524S (13 ohms, 1.7 ma 
the Triplett unit’s 
at only 50 ma and an additiona 
may be needed. 

To operate: 

1. Close switch S. 

2. Set Cl to minimum. 

3. Set C2’s plates about % 
minimum. 

4. Adjust 


relay—do not 


betwee 


be either minia 


sheet metal or meta 


surplus l-ma 5 


contacts are 


rheostat R3 to 
have any part 
body near the pickup plate at th 
5. Now tune Cl to open the 
completely. (C1 and L2 act as 
trap to absorb energy from the 
oscillator tank, C2—L1.) 
6. Now the device is ready ro. 
tion. If you bring your hand clo 
pickup plate, the Cl L2 cir 
detune, oscillation will increase 
relay will When you 
withdrawn, the trap again 
energy and the relay opens. 


Tu rner 


sistor 


close. 


erates 8-inch Speaker (ois) 


the output jacks or clip them across the 
output transformer secondary, turn the 
set to the ON switch position and check 
for proper operation and 
If crosstalk is heard, it elim 
inated by reducing the value of Cl and 
that C3’s capacitance 
may be lessened by snipping the open 
end with wire cutters. 

If a PM speaker is added later, the 
values of Cl and C3 may have to be 
increased slightly over that found best 
for use on earphones to secure the best 
volume. Weak crosstalk is not heard on 
a speaker to the same degree as on 
phones. 

Other factors that affect volume are 
the exact values of RFC1 and RFC2 
The value of RFC1 will be found to be 
close to 250 microhenries for the an- 
tenna lengths suggested, but other 
values may well prove more effective fo 
peaking the low-frequency end of the 
band with aerials of different length. 
If the builder wishes to get the max- 
imum peaking action, a standard loop 
antenna may be substituted for RFC1. 
Set the tuning dial to a station in the 
vicinity of 550 ke, adjust the slug for 
best volume, then leave it alone. 

The value of RFC2 was found to be 
between 2.5 and 5 millihenries for best 
results but lower values can be tried. 
Select the one that proves best. For 
some reason, not understood by the 


selectiv ity 
can be 


C3. Remember 


chokes tes 
volume and 
Those with 
iron seemed somewhat 
It may be due to differences 
Experimenting might 
geous, 


The 


writer, certain rf 
much better 
than did others. 


cores 
prove 
volume on earphones 
good station should be 
uncomfortable side +f the volun 
trol is wide open when the set 
ing correctly. Such a signal or 
indicates that excellent loudspeak« 
sults will be obtained. 


local 


EDUCATIONAL TV ON TAPE 
Fifty tape recorders is a lot of n 
chines, and at almost $50,000 apiece, 
that’s about $2,500,000. But 438 edu 
cational TV stations around the country 
will be getting video tape recorders fron 
the Ford Foundation soon. The Na 
tional Educational TV & Radio Cent« 
is presently checking recorders to decide 
what brand they’ll use. Meanwhile 
Ampex reports that over 100 TV sta 
tions now have their video tape ma 
chines. There are also more than 100 
Ampex video recorders overseas. Cur- 
rent production rate is two machines 
every day, and orders are stacked up 

for more than a hundred units ahead 
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By R. L. WINKLEPLECK 


RANSISTOR converters of low- 

voltage de to high-voltage ac (or 

dc) have many obvious advantages 

over the conventional vibrator type 
power supply. They’re compact, have no 
moving parts and nothing to wear out. 
They introduce little or no noise into 
associated circuitry since the square 
wave output is easy to filter, and they 
are very efficient when properly de- 
signed. 

The wide selection of power transis- 
tors which combine relatively high 
alpha under load with comp”ratively 
low cost is rapidly sounding the death 
knell for vibrator power supplie 

The only serious drawback is the 
high cost of transistor power trans- 
formers, which must be correctly de 
signed for high efficiency. This cost 
bottleneck can be eliminated by rewind- 
ing an old transformer from the junk- 
box. It is not claimed that such a re 
wound transformer is the full equal of 
the expensive commercial units. But it 
is possible to get fairly high efficiencies 
(with good design). This makes the 
home-rolled version very attractive if 
the thickness of your pocketbook is an 
important consideration 


Basic circuit 

Fundamentally, a transistor power 
converter resembles a blocking oscilla 
tor or a multivibrator. The collectors 
of two transistors are connected to a 
center-tapped transformer primary. A 
feedback winding is connected to the 
two bases in such manner that the con- 
ducting transistor is biased forward 
and the nonconducting one cut off as 
long as current through half the pri- 
mary winding continues to rise. This 
bias is maintained until the transformer 
saturates and can no longer supply the 
drive signal. At the instant of satura- 
tion, the base currents reverse. The 
conducting transistor now cuts off, and 
the other one is driven into conduction. 
This action is continuous and repeti 
tive, producing an essentially square 
waveform. The secondary output volt- 
age is proportional to the winding ratio. 
The frequency depends on the supply 
voltage, the primary inductance of the 
transformer and peak collector current. 
If the saturation flux of the transformer 
core material is known, it is possible 
to design for a specific frequency. 

In the absence of this information, 


OCTOBER, 1960 


The high cost of special transformers need no longer stop 
you from building your own transistor power supply 


it is still possible to design an efficient 
power supply. It can be made to fit the 
transistors available and the input and 
output voltages and currents desired, 
but the frequency will “fall where it 
may.” This is not too important if you 
plan to rectify the output. 


Saturation test 

First, an old transformer must be 
selected. The larger the transformer, 
the higher its potential power output 
The frequency will be relatively high, 
however, and good results are possible 


MOVABLE 
PIECE \ 


FORM 


Fig. 1—Place strips of tape (sticky side 


out) on form before winding any coils. 


with almost any old filament or audi 
transformer with a core area of at least 
% square inch. Dismantle the lamina 
tions, remove the old windings and 
make a matching winding form. This 
may consist of a 4- to 6-inch strip of 
wood with the same cross-section as the 
transformer core. A small square of 
thin wood is nailed across one end. Pre 
pare a second piece with a square hole 
This can be slid onto the core form and 
fastened in position to provide a wind 
ing area just the height of the window 
in the core (see photo). A strip of light 
cardboard (the width of the coil) i 
wrapped around the form and held ir 
place with a piece of tape. 

Three temporary coils wound on the 
form will be used to get information on 
core properties. Scramble-wind a 30 
turn winding on each end of the form 
with enameled wire (which may be 
salvaged when the transformer is dis- 
assembled). The wire size used in thes« 


coils is not important. The center of the 
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should be rated at 242 
voltage you plan to use. 

Divide the ampere-turns for satura- 
tion (determined by the test) by the 
collector-current rating of the transis- 
tor chosen. This gives the number of 
turns for each half of the 
winding since each transistor operates 
into half the winding. The wire size 
required may be determined from a 
reference source such as the wire table 
in the ARRI Handbook 

The center-tapped base-bias winding 
should consist of one-fifth the turns of 
the total collector winding. Very little 
current flows in this coil, so No. 26 or 
28 wire may be used. 

To get the number of turns for the 
output winding, multiply total collector 
turns by the output voltage, 
then divide by twice the supply voltage. 
This gives the open-circuit output volt- 
age. The number of turns 
increased by from 20 to 50 if 
voltage 


times the supply 


collector 


desired 


must be 
this 
reached under 
heavy load. Wire size for the secondary 
may be quite small. In fact, it must be 
small if the windings are to fit the 
transformer window. You can deter- 
mine the secondary wire size from the 
wire table. Pick out the smallest 
that will carry the load 


Winding the coils 


The wound on the wooden 
form which has first been prepared with 
the cardboard strip and the short 
lengths of binding tape adhe- 
sive-side out (Fig. 1). Enameled wire 
is used for all windings. It should be 
laid on in smooth layers; this way it 
will occupy far space than if 
scramble-wound. The secondary goes on 
first. If some kind of winding jig can 
be fashioned from a hand drill or a 
lathe, winding the coils will be a lot 
easier. Leave plenty of wire for leads. 
Wrap the secondary with a layer of 
tape and then do the center-tapped base 
bias winding. The i 
wound last. The tape 
pulled tightly across the 


level is to be 


wire 


coils are 


placed 


less 


collector coil 1s 
then 


windings, a 


strips are 


o 
SOURCE OF 
VARIABLE D0 

o 


Fig. 2—Test circuit used to determine 
transformer’s saturation point. 


final protective layer of tape is applied 
and the completed winding is slid off 
the form. Reassemble the laminations 
around the new winding 

If you intend to experiment with the 
number of secondary turns (to find 
what is required to put out the needed 
secondary voltage under load), the sec- 
ondary may be wound last. However, 
the efficiency is reduced somewhat by 
this arrangement. 

When you take the trouble to prepare 
an accurate winding form and wind the 
coils neatly, there should be no difficulty 
in keeping the overall size of the wind- 
ings small enough to fit the window of 
the transformer core. It’s always a good 
idea, however, to use the smallest 
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Fig. 3-a, b, e—seope patterns obtained as the transformer nears the saturation 
point; d—when lines cross, transformer is saturated. 


wire which will carry the calculated 
current using the wire tables as your 
guide. Furthermore, place 
tightly against its neighbor 
the layers orderly. 


each tur 


and keep 


Try it out 

There are many tran 
supply circuits but the one shown in 
Fig. 4 is simple and dependable. It use 
two resistors in a voltage-divider ar 
rangement to assure easy starting un 
der load. The high-voltage capacitor 
(C1) across the secondary is to reduce 
spikes which might damage the tran 
sistors. A high-capacitance low-voltage 
capacitor across the supply voltage will 
eliminate hash in associated equipment 
(if any is noted). The ratings of the 
rectifiers and the capacitors are 
mined by the output voltage and cur 
rent. 

Connect the transformer as show 
and apply 1 or 2 volts. It should start 
to oscillate immediately. Use a scope o1 
voltmeter across the secondary to check 
If nothing happens, reverse the feed 
back leads (to the transistor bases), re- 
apply power and you should be in busi- 
ness. 


istor powel 


dete 


Examples 

These directions have purposely been 
given without examples so that you 
might use them to build a power sup- 
ply to fit exactly your needs with the 
materials at hand. A couple of “for- 
instances,” however, are helpful: A 
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Fig. 4—Typical transistor power supply 

The voltage and power rating of the 

supply will determine the ratings of the 
rectifiers and capacitors. 
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burned-out Stancor filament tran 
er is salvaged. A coil form is pre} 
to match its %-square-inch core 
and the test coils are 
scribed. With a 6-volt supply, 

peres are required to pull the 

trace together (indicating core 

tion). This is 45 ampere-turn 

CBS 2N256 transistors on hand 
rated at 2 amperes (approximat 
collector current in switching s¢ 
Dividing 45 by 2 indicates that ea 
half of the collector winding should cor 
sist of 22% turns. This winding 
carry 2 amperes and the wire table 
gests a size between Nos. 18 ane 
Either No. 18 or 20 will be satisfact 
and the smaller size is used becauss« 
power supply won’t be in steady 
current flows through each half of 
winding alternately and a roll of No 

is on the shelf. The base-bias winding 
will have one-fifth the collector turns 


woun 
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and there’s some No. 28 wire available 
for it. Figuring a secondary voltage of 
150 open-circuit, we multiply 45 (the 
collector turns) by 150 and divide by 12 
(twice the supply voltage). This rounds 
out to 560 turns. While No. 40 or small- 
er would be OK, this isn’t a big wind- 
ing so a convenient spool of No. 32 is 
used. The coil form is chucked in the 
lathe and “away we go.” 

Even though a much larger second- 
ary wire size was used than needed, the 
cross-sectional area of this winding is 
comfortably smaller than the window. 
If we’d decided on a much higher sec- 
ondary voltage (requiring many more 
turns), it would then have been impor- 
tant to use the smaller wire so the 
windings would fit the window area. 

When completed and hooked up in the 
multivibrator circuit, the output is 150 
volts, no load, just as figured. A 60- 
milliampere load is applied which pulls 
the output down to 100 volts. This is an 
output of 6 watts. The 6-volt input is 
supplying 1.7 amperes (or a bit less) 
or 10 watts. Thus the efficiency is 60%. 

By reducing the size of R1 and 2, but 
still retaining their 10:1 ratio, the out- 
put can be raised to 10 watts or even 
more—still at 60% overall efficiency. 
With these transistors, however, the 
base current must not exceed 100 ma. 
Any adjustment of the resistors must 
keep base current within this value. 

Next, a small audio output trans- 
former with a core area of % square 
inch from a junked ac—de radio was re- 
built. It required only 20 ampere-turns 
to close the hysteresis loop. It was decid- 
ed to lower the battery drain, so a cen- 
ter-tapped 50-turn collector winding 
was calculated to produce only 0.8-am- 
pere collector current. This and the 10- 
turn bias winding were applied on top 
of the original transformer high-imped- 
ance winding. A test showed that it 
pulled just under 1 ampere, about as 
expected. The no-load output was 500 
volts. It charged a 500-uf photoflash 
capacitor to 450 volts in 25 seconds and 
would make a fine power supply for an 
electronic photoflash outfit. Incidental- 
ly, the laminations in some small audio 
transformers are placed all one direc- 
tion. For power purposes these lamina- 
tions, when reassembled, should be al- 
ternated. 

In instances where it is possible to 
salvage and use the old transformer 
secondary or primary intact, most of 
the work is eliminated. The collector 
and base windings go on fast and eas- 
ily, occupying far less space than the 
original primary. 

These two examples show the flexibil- 
ity possible with this design procedure. 

Your power supply can be designed 
for your car radio, for mobile equip- 
ment or for an electronic photoflash. 
Just remember that the transistors are 
working hard in some of these applica- 
tions. They give off quite a bit of heat 
and must be mounted on a metal sur- 
face to help dissipate this heat. Check 
their operating temperature, if it goes 
over 150°F you’d better arrange a 
larger heat sink, a cooler location or 
perhaps a small fan to cool them. END 
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The winding form with cardboard 


A completed transformer and the test coils. 





TUNNEL 


DIODE 


REALLY .. 


WORKS 


These two practical circuits can be 


duplicated by the average experimenter 


HE tunnel diode is an amazing 

semiconductor. Articles on it and 

its applications have appeared in 

periodicals, but have often been 
too theoretical for readers who like to 
experiment. Exact voltage and com- 
ponent values are often missing, making 
it hard to duplicate the stated results. 
(The operating bias for a tunnel diode 
is generally very critical.) 

The July issue of this magazine, page 
26, carried an excellent discussion of 
basic principles of the diode. It showed 
that this 
sistance sandwiched between regions of 
resistance. Fig. 1 
highly simplified form of the familiar 
tunnel diode curve. Current 
as voltage is increased up to about 0.1 
volt, then decreases as voltage increases 
from 0.1 to a little less than 0.5 volt, 
when it again starts to rise with in- 
creasing voltage. Voltage and current 
values are typical for a 1N653 (Texas 
Instruments). Circuit theory indicates 
that such a device must be an excellent 
oscillator and switch. This article will 
give full details on a crystal oscillator 
for 27-30 mec and a switch that is 
triggered by light. 


device has a negative re- 


positive shows a 


increases 


The oscillator 

The negative resistance region means 
that the tunnel diode is a ready oscil- 
lator. As explained in the July issue, 
the load line must intersect the region 
of negative resistance (Fig. 2). This 
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load resistance is smaller than the nega- 
tive resistance of the diode, specified as 

40 ohms for a 1N653. E,, the circuit 
voltage, is a small fraction of a volt. 

No battery with such low voltage 
generally available, so a divider is 
needed. Fig. 3 illustrates the crysta 
oscillator. Note the low value for R3 
(which determines circuit resistance) 
Oscillations occur when the voltage 
across the diode is about 0.2. Start with 
a 100-ohm pot for R1. To set it, vary 
R1 (and R2 for fine adjustment) and 
listen for the signal on a nearby re- 
ceiver tuned to the crystal frequency. 
Tune C2 for maximum output. For 27- 
30 me, L is 16 turns of No. 18 wire, \4- 
inch diameter, close-wound. 

You may also adjust this oscillator 
and observe circuit operation by meas- 
uring voltages. Start with maximum 
resistance at Rl and R2, then raise the 
voltage across the diode. (R2, the 20 
ohm pot, is rather critical. Use 10 ohms 
for ease of control.) At about 0.17 


Fig. 1—Tunnel diode characteristic in 
an idealized—or cubist—form. 


Simple tunnel-diode oscillator 


volt (as measured with a 20,000 
per-volt meter) you will note a 
jump (to about 0.2 volt) and os 
tions will begin. 

This circuit will work with any 
tone crystal from 27 to 30 me witl 
retuning. This is hardly the uppe1 
range of a tunnel diode. W 
smaller tanks you should have 
trouble pushing the range highe 
you remove the crystal, the circu 
self-oscillate with a rough and unstal 


quency 


signal. 

Once R1 has been determined 
your particular diode and circuit, 
may be replaced with a fixed resisto 
A 47-ohm unit is just right for n 
oscillator. 

For safety, limit diode current to 
maximum of about 6 ma till you deté 
mine the current value for R1. 

Construction is uncritical. In my unit, 
a battery and voltage-divider unit 
already on hand was used. That portior 
of the circuit could, of be 
mounted on the board with the othe 
components. 


fy 


course, 


Trigger switch 

When the load line 
diode characteristic in three places (a 
load 1 does in Fig. 4) we have a switch 
As an example, suppose the circuit 
voltage is E:, about 1.2 volts. Load lin« 
1 resistance is about 250 ohms. When 
the circuit is switched on, it stabilizes 
at point A. 


intersects the 
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Now if a weak positive pulse is ap- 
plied to the diode, the operating point 
will rise over the peak. It will move 
along the downward slope quickly (due 
to negative resistance) and arrive at C. 
(Point B is an unstable position, and 
is of little importance in this explana- 
tion). All this takes place instantane- 
ously. Thus even a very weak pulse 
will trigger the circuit from A to C. 
In a 1N653 these points correspond to 
about 5 and 2 ma, respectively. (This 
is terrific amplification, if you want to 
look at it that way.) 

The triggering push may be an ex- 
ternally applied voltage or it may be 
just a reduction in circuit resistance. 
To show this, refer to Fig. 5. Starting 
with maximum R11, lower the resistance. 
At about 5 ma the meter will suddenly 
deflect downward to 2 ma, although we 
are reducing Rl. The operating point 


Fig. 2—Operating point for tunnel 
diode oscillator. 


(Fig. 4) has moved up the curve till it 
reached the peak of the characteristic. 
At that instant (when it reaches the 
peak) it snaps to C. R2 (Fig. 5) 
limiting resistor. 

Now increase Rl. The slope of the 
load line becomes more horizontal until 
it coincides with load 2, at which instant 
the current will snap upward. For the 
1N653 this occurs when the total series 
resistance is about 1,250 ohms. The 
current will snap from a low of 0.6 ma 
to 1.2 ma. 

The circuit may be triggered by light 
falling on a photocell (Fig. 6). A low- 
resistance Hoffman S1-A solar cell is 
shown in series with the winding of a 
relay RY to be energized. Light falling 
on the solar cell increases the circuit 
voltage and triggers the circuit. The 
higher voltage corresponds to changing 


the !oad line from 2 to 3 (Fig. 4). When 


Switching circuit 
uses a tunnel di- 
ode. 


R!—47 ohms, see text 

R2—20 ohms, pot (see text) 

R3—10 ohms 

All resistors '/,-watt 10%, 

Ci— 001, ceramic 

C2—25—yuf trimmer 

L—I6 turns No. 18 enameled, '/4-inch diameter, 
closewound 

XTAL—see text 

S—push-button, normally open 

D—tunnel diode, 1N653 or equivalent 

BATT—1.2-volt, nickel-cadmium rechargeable. (The 
one shown was mounted in a metal screw cap 
with a phono plug.) 

Miscellaneous hardwere, jecks, boards or other 
housing as desired 


CABLE & PLUGS 


f ~ 
| Osee Text | 


INGS3 Sb t 
C1 Fr 


R3 
1 7102 


One resistor sits under 
Fig. 3—The tunnel-diode oscillator on the chassis of the switch- 
the right; power supply on the left. ing circuit. 
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R3 


SOCKET 


A look inside 


the oscillator. 





peak point on 
triggers 


the new line touches the 
the characteristic, the 
and the relay drops out. 

The photo shows an actual switching 
circuit based on the above experiment. 
The relay must have a low 
winding. Being unable to find a suitable 
unit, I modified a Sigma 5F-1000, which 
has two coils in series, for a total of 
1,000 ohms. They are reconnected in 
parallel to cut resistance to 250 ohms. 
Observe polarity of 
yellow lead of each coil is 
the black of the other. A 470-ohm re- 
shunted across the windings. 
This lowers the resistance and the sen- 


circuit 


resistance 


windings. The 
soldered to 


sistor is 


| 


Fig. 4—How the tunnel-diode character- 
istic is used in switching. 


+[ Ribs | aa we oon | 
L2v &IN653 
-j A 


>,/0-IOMA 


Fig. 5—Tunnel-diode switching circuit. 
sitivity of the relay. Now the 
should be adjusted to pull in at 4.6 ma, 
release at 2.5 ma, approximately. Prime 
the circuit by pressing the RESET button, 
then lower R3 gradually until you are 
just below the trigger point. If trig- 
gering occurs, note the point and start 
again, this time not advancing the 
control so far. 

When properly set, the illumination 
from a 40-watt lamp at about 18 inches 
is sufficient to trigger the circuit and 
release the relay. Note that the 


relay 


over 


solar 


RYO 10 CONTROLLED CKT 
6252 Q co OLLED C 


r 
1O SEE TEXT 


Fig. 6—Practical tunnel-diode switch. 

Ri—470 ohms 

R2—10 ohms 

R3—20-ohm pot 

RY—Relay, Sigma 5F-1000, modified 

S—push-button, normally closed 

D—tunnel diode, 1N653 or equivalent 

V—photocell, Hoffman SI-A or equivalent 

Miscellaneous hardware, perforated board 
jacks, etc., as desired 


see text 


cell is in series aiding with the battery. 

This circuit may be made so sensitive 
that it can be triggered by switching 
on or off a nearby soldering iron or 
other appliance. The magnetic field of 
the ac does it. 

If you reverse the polarity of the 
solar cell, you can prime the circuit with 
illumination on the cell. Then you can 
trigger the circuit by interrupting the 
light falling on the cell, even for a brief 
instant. END 
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ONVERGENCE has been made 
great deal easier in the late: 
model color sets, for which we 
are duly grateful. RCA, for ex 

ample, has mounted all the convergence: 
controls on a separate board which can 
be set up on bolts above the back of the 
set so that it is accessible from the 
front. 

Control circuitry in this department 
has changed too. RCA and others 
adopted a very use a device, the “ 
bination” control (Fig. 1). These are the 
marked R-G-1, They 
work on both red and green at the 
edges of the screen, the difficult 
place to get good convergences. 

Some of these are inductance 
trols, some resistive pad types. They are 
found mainly in the horizontal dynamic 
convergence circuits and their operation 
is exactly the same as the older types 
The details vary from manufacturer to 
manufacturer, of course, so go by the 
setup instructions furnished 
with each set. 

Before we leave this 
one point I'd like to 
that contrast! We recently 
late-model set. The was beautiful, 
no fringing or contamination, and we 
were very pleased. A few days later, the 
called, complaining about fring 
ing, impurity and other things 
including loss of focus. We rushed over 
to the house in time to catch a 
program, 

Sure enough, there were 
toms she had mentioned. 


have 


com 
ones t-G-2, ete 


most 


con 


detailed 


there’s 
watch 
installed a 


cireuit, 
mention: 


color 


owner 
several 


color 


all the symp 

It was quite by accident that I hap 
pened to turn the contrast control. Im 
mediately, the picture cleared up and 
all the objectionable symptoms dis- 
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R-G DIFF 


Fig. 1—Convergence board 
used by RCA in CTCI1O 
sets. It is similar to the 
board in the August, 1960, 
issue, page 83. 
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2ND VIDEO AMPL TO CRT 
— - 


CATHODES 


ONTRAST Y 


e 


BLANKING 
AMPL 


BRIGHTNESS 
—20V 
Fig. 2—Both the contrast and brightness 
controls are in the second video ampli 
fier grid circuit. 

contrast control had bee 
This gave 
same effect you’d get o1 
black-and-white set: smearing, 
loss of fine detail, excessive brightn« 
and, in this instance, slight 
vergence (probably due to a bit 
blooming). In this particular set and 
in many others of the same vintage, | 
think you'll find that picture quality 
best with the contrast control turned a 
the way down (counterclockwise). 

While this may seem strange to thos« 
accustomed only to black-and-white « 
cuitry, in the average color set it is quite 
normal. The controls labeled CONTRAS1 
and BRIGHTNESS are found in quit 
different place on color TV’s. The con 
black-and-white _ re 
located in the vide 
may 


ppeared! The 
“opened wide.” 
of the 


sensitive 


us something 


mis 


control on 
usually 


trast 
ceivers is 
amplifier cathode; 
be in any of several circuits. It 
located in or around the grid circuit of 
the second amplifier (Fig. 2) 
However, in later chassis, you may find 
it back in the cathode (Fig. 3). Bright 
controls are not found on the 
picture-tube grid or cathode, but in the 


in color sets it 


is otten 


V ideo 


ness 


HORIZ 
RIGHT 


TILT LEFT 
R- C-; 2 


Q © 


R-G-4 R-G-1 


9 Y 


BLUE 





RADIO-ELECTRONICS 





of the same second video 
amplifier (Fig. 3). These controls will 
have a slightly different effect than 
those we’re used to. Check the installa- 
tion instructions carefully and find out 
the control setting for correct opera- 
tion. As a general rule, brightness 
should be set just below the blooming 
point and the contrast should be set as 
low as possible to avoid the slight 
blooming and contrast that 


will mess up the color. 
\2BY7 we aera 
2ND VIDEO AMPL | ~~. a 
Ti22uutl ig 
= 
ff 


K 
8 91 


grid circuit 


excessive 
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g6s0k 500 
£ Toi contrast) 3 
1 oozel 3 [330 
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250K 
ADAAA. 
Wiv¥v 


BRIGHTNESS 











on 
FROM HORIZ OSC 
OUTPUT GRID 
3—The contrast control has _ re- 
turned to the cathods circuit. 


Fig. 


Another point that many of us over- 
look is checking the high voltage be- 
fore attempting any convergence or 
purity adjustments. I have run into sev- 
eral lately with convergence 
trouble that cleared up when the high 
voltage was returned to its normal 
value. If the convergence has been 
worked over with the high voltage below 
normal, there will be some readjusting 
to do! 

Installation instructions (or 
data) on all sets will give the proper 
procedure for high-voltage tests and 
adjustments 


Bad rectifier? 


in Emerson 1184 needed a neu 
tube. After replacement, the rastei 
wouldn't fill the screen, so I paralleled 
rectifier with a 
and got a full raster (I let it play for 
hour). After I replaced the 
rectifier, the set would not work! There 


was no B-plus or boost. 


Sets 


service 


picture 


the selenium new one 


about an 
We've replaced practically everything 


in the set flyback 
oseillato) capacitors 


including the and 
coil. All 
sistors in the horizontal section have 
been checked and double-checked. We're 
about ready to try building a separate 
high-voltage power ao mM. PF. 
San Diego, Calif. 

I hate to say this (and I wouldn’t 
dare if I hadn’t done the same thing 
myself so many times), but have you 
checked that new rectifier that you put 
in? If the set worked for an hour with 
the old rectifier shunted, then went 
out completely with the new one, there 
must be something wrong in or around 
that rectifier! 

If this isn’t the trouble, check the 
resistors in the B-plus circuit (the 
surge resistor, filter resistor, etc.). You 
might also check the capacitors while 
you’re there. There is a definite possi- 
bility that your trouble is originating 
in the B-plus rather than in the high- 


and re 


supply! 
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voltage supply. In many cases, replacing 
a rectifier will raise the supply voltage 
enough so that marginal components 
(right on the verge of going bad) will 
fail when the B-plus is brought back 
to normal. Also check the hardware and 
connections at the high-voltage rectifier 
socket. 


Vertical rolling 

Have you any suggestions for elim- 
inating a stubborn vertical roll that 
appears when an RCA KCS-92 is first 
turned on?—J. 1., Newark, N. J. 

Have I? Yes, sir! Like almost every- 
thing in television, this is a “single 
effect with many possible causes!” You 
must locate this trouble by a process of 
elimination, taking the most likely sus- 
pects first. 

Therefore, replace the tubes first: the 
12AU7 and 6AQ5 oscillator and output. 
Next, check the parts circled in Fig. 4. 
These all play a part in determining 
the operating frequency of the oscilla- 
tor. If a resistor is off value when cold 
or a capacitor is leaky, the time con- 
stant of the circuit is changed and it 
runs off frequency until it reaches oper- 
ating temperature. So measure all re- 
sistors in these R-C combinations very 
carefully and replace any that show 
signs of being too far off in value. 

Clip an ohmmeter across the resistor, 
then hold the tip of a soldering iron 
near the resistor for 3 or 4 seconds. If 
the value changes more than 5%, re- 
place the resistor. 
Oscillator troubles 

In a_ cathode-coupled 
with a stabilizing or ringing coil, (hori- 
zontal oscillator), I’ve 
times you can short out this coil with- 


multivibrator 


found that some- 
out affecting oscillator operation and 
Furthermore, 


detector is 


sometimes you can’t. 


where a 6AL5 phase used, 
control-grid voltage is 


When 


stabilizing coil can be 


the oscillator’s 
normally zero. ground the 
control grid, the 
shunted out and the 
“float” by adjusting the hold control. 

I have recently received for service 
an Admiral 21F1 that goes so far out 
when the coil is shunted that a picture 


you 


picture made to 


cannot be synced in. Is there a variation 
of this circuit which won't with 
the coil shorted out? Or. does this mean 
trouble?—V. I. S., Canon City, Colo. 
You’re exactly right, up to a certain 
point. Normal voltage on the “input” 
grid of the horizontal oscillator is usu- 
ally zero. The phase detector controls 
the frequency of the horizontal oscilla- 


work 
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pal 
B+ 5M 


L.5SMEG = 
VERT HOLD 








B-BOOST 


tor by vai There- 
fore, we and re- 
move all ; emoving 
one possible source f le in the 
horizontal oscillato1 t lease note 
that in this type rizontal 
sync is not appli ator! It 
; phase 
ses from 


never gets any Turthne than the 
comparer. There, i 
the flyback a 
and transformed t ! 1 itages, 
When both syne ar n phase, 
the net t é 

Now, as to the 
far out of syne whe x coil is 
shunted: ’ is a d multi- 
vibrator ( not pri 
marily one of I ‘ v-determin 


pnase) 


output is 


rong 


ing elements! I é to stabilize 
circult operation 
ing elements a 
pacitors in the 

The ri 
high-im} 
lator pla ind l ffect, 
are Ppa mpedance 
for t ialf f en the 


esistor 


oscll- 


they 
coil 


s always 
rround 
ringing 

all plate 

» IK he plate 

of that sectior é eround.” 

This cuts do the t nd the mul- 

tivibrato become inbalanced 

and gets working! 

To cure nerease the 
plate load resis ly 
nect the 


about 15.000 t »( that the 


Discon- 


plate é se it to 


mul- 
tivibrator will |} ‘ I nt output te 


(¢ 


plate impedance of f the 


HORIZLOCK 6SN7-GT 


HORIZ MVB 


TO OUTPUT TUBE GRID 


Fig. 5 The plate load resistor must be 
made larger temporarily to operate the 
multivibrator with the ringing (Horz. 


Lock) coil shunted. 





Fig. 4—AIl circled parts can affect vertical oscillator frequency. 
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GO STEREO IN STYLE... WITH HEATHKIT®QUALITY AND ECONOMY! 
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MUTUAL CONDUCTANCE 
TUBE TESTER KIT (TT-1) 
An impressive list of electronic and mechanical features make WORLD wanes, 
ALL BAND 
this tube tester one of the finest values in the electronics RADIO RECEPTION 
industry. Tests Gm (amplifiers) from 0 to 24,000 micromhos, ( ¥Transfilters” 
Emission, Leakage, Grid Current (4 microampere sensi- 
tivity), Voltage Regulators (built-in variable DC power 
supply), Low Power Thyratron and Eye tubes. Features 300, 


450 and 600 ma constant current heater supplies, Life Test, 10 TRANSISTOR ‘‘MOHICAN' 
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(Continued from page 61) 


| work properly (Fig. 5). At this point, 
Ow Completely ELF-CONTAI ED the horizontal oscillator should be abl 
a to float a picture across the screen, #/ 
all of the parts are good! If the os« 
| lator will not work now, you ha‘ 
~ a 4 fective part. A leaky capacito 
= { off-value resistor will throw 
constant of the circuit far 
correct range. 


= - : 2 _— “ . 
- —— owe | After getting the oscillat 
44 3 “hh | to the point where it will wo 

So e | the ringing coil, remove the 


| : 
For B Testing & g Rejuvenating . 
aie we ' 





replace the original plate 1 


— 


F (4 


| move the horizontal hold cont 

the slug on the ringing « 

|} picture locks in (perhaps not 

| steady, but much better thar 
it). (Remember, the sync in} 
grounded.) Now remove the s! 
the grid. If the picture 
goes far out of sync, thers 
in the phase compare: 


Sound troubles 
In a Phileo E2006-11 


} 


? so ill no come 
Used by Thousands of Professional Servicemen the he = es s y ees 
VESTS AND REJUVENATES MAKES NEW PICTURE TUBE SALES EASIER picture does. About 5 1 


all black & white and color a ‘ comes in, or both shou 
picture tubes at correct fila- Gives you more value than ever—all-in-one. time, then the audio 


ment voltage from 1} to 12 V Quickly checks and corrects most TV picture 
tube troubles in a few minutes right in the 

TESTS AND REJUVENATES home without removing tube from set. 

110° tubes with 2.34, 2,68, Gives new useful life to weak or inoperative 

6.3 and 8.4 volt filaments tubes Checks leakage. Restores emission and pis? 8 tha cabisie?. it wo 
brightness. Repairs inter-element shorts =f? 2 Wilmington. Calil 
and open circuits. Life test checks gas content 
and predicts remaining useful life of picture 
tube. Completely self-contained in 
leatherette-covered carrying case. Net, §74% 


away. to come hack wit 
about 5 minutes. After it’ 
nothina short of hitting it 


hammer will make it cut 


TESTS AND REJUVENATES 
color picture tubes. Checks 
each color gun separately 
same as black & white tubes. 


I hate to say this, but 
you have a good case of 
trouble! It seems to bk 
nature, from the description 
wire” that is causing the 
ACCESSORIES for USE ONLY with FORMER B&K Models 400 and 350 CRT coding Ee ore Agu 

# There is one fairly go 
Model C40 Adapter. For use only with all previous B&K Model this. Using a mediun 
400 and 350 CRT’s. Tests and rejuvenates TV color picture resolder all of the 
tubes and 6.3 volt 110° picture tubes. Net, $9.95 | with the sound circuit 
Model CR48 Adapter. For use only with all previous B&K | printed~ ircuit board 
Model 400 and 350 CRT’s. Tests and rejuvenates 110° picture If this drastic step fa 
tubes with 2.34, 2.68, and 8.4 volt filaments. Net, $4.95 place the discriminate 
This trouble could also 
a defective base assembly 
tiny built-in capacitors sh« 
mittent. 
BeaK MANUFACTURING CO. As you say, this set is 
W. BELLE PLAINE AVE + CHICAGO 13, iLL board quite a lot, you n 


; oO 


See your B&K Distributor 
or Send now for Bulletin AP15-E 


4.5-me trap in the video 
Salt-air corrosior could 
one of the fine wires on tl 
weakened. The same thing 
count for the trouble in 
inator transformer. Afte 
is located, spray the whol 
a good grade of acrylic pla 
to prevent future corrosior 


would you like to see published in Boost high voltage 
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obtain additional high voltage. Do not 
operate the screen over 350 volts, how- 
ever, as tube life could be impaired. 
A high-voltage doubler will give a big 
stepup, which can in turn be reduced 
to desired value by using a suitable 
series resistance in the high-voltage 
lead. A 6CD6 output tube does give 
an advantage over a 6BG6. This requires 
circuit rewiring. In any case of raising 
the high voltage, the flyback trans- 
former can become a limiting factor. 
If you are unable to scan the nicture 
tube fully when the high voltage is 
increased, a larger flyback is required. 


Agc-width coil 

I have lost a lot of slee p over this one. 
In a Stromberg-Carlson TC-19, the 
width coil, (which also supplies the 
age ke ying pulse) was defective. All 
the replacement coils I can find have 
proved ineffective. The pulse at the 
hee yer tube plate is correct in polarity, 
but I can’t get the age line to go more 
than 2 volts negative. An external bias 
of: 6 volts restores the set to normal 
operation. I haven’t been able to obtain 
an exact duplicate replacement part for 
this anywhere, Can you help rie out? 
B. Ne w York. 

The coil you refer to is not the width 
coil with an age winding, but a special 
transformer which supplies only the 
keying pulse for the age tube. The width 
control is in another circuit. 

This is a very special transformer; 
so special, in fact, that I have been 
unable to find it listed (as an exact re 
placement, that is) in any of the multi 
tude of catalogues I have. However, I 
have located a coil which, I think, will 
do the job. 

The original coil (T in Fig. 6) has 
an 0.2-ohm primary resistance and a 

FLYBACK TRANS 

(PART) TO HORIZ CENT CONT 


FROM VIDEO AMPL 

Fig. 6—Transformer T supplies high 

pulse voltage to age amplifier’s plate. 
,6-ohm secondary resistance. This 
would give it a tremendous stepup ratio. 

Triad lists a coil which should do 
the trick: it is their WLC-29, with a 
primary inductance variable from 0.1 
to 0.9 millihenry, and secondary from 
4 to 28 millihenries. Because it has an 
adjustable core, you should be able to 
match the flyback tapping with the 
primary and get enough voltage out of 
the secondary to give you the correct 
pulse amplitude on your keyer tube. 

As a precaution, you might check the 
signal level applied to the grid. Ordi- 
narily this runs around 60 to 70 volts 
peak to peak. END 
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‘ig. 1—The Raytheon Radarange, used 
in restaurants to cook food speedily. 
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Able to supply great power for short periods at 


ultra-high frequencies, the magnetron's chief 


non-radar application at present is in cooking foods 


By TOM JASKI 


OU may not know it, but you have 
probably eaten food cooked by 
radio waves so thoroughly and 
rapidly that you couldn’t tell it 
had been hard frozen 
Modern electronic ranges can 
steaks in than half a minute o1 
turn out a piping hot frankfurter in 
The modern electronic way 
gives the restaurant diner foods that 
have been freshly cooked rather than 
wilted all day on a steam table, and it 
especially does away with hours of de- 
frosting. One of the electronic mar- 
vels that can do this is the Raytheon 
Radarange, shown in Fig. 1. 
Radio-frequency heating has 
used in industry for many jobs during 
the past 30 years, but electronic cooking 
has not been around that long, and few 
are familiar with the equipment. While 
most industrial heating takes place at 
13.8 me, cooking ranges operate in the 
microwave regions. The frequency band 
of 2,400—2,500 mec has been assigned to 
industrial heating services by the FCC 
Heart of the Radarange and similar 
electronic cookstoves is the magnetron, 
powerful microwave generator, more 
familiar in radar installations. The 
magnetron in the range (Fig. 2) is 
mounted above the dish, and sprays 
high-energy radio waves with hundreds 
of watts of power directly at the food 
cooking it from the inside out. 
The magnetron is a simple-looking 
tube, but the theory of its operation is 


minutes before 


cook 


less 


seconds. 


been 


rather complex. It can be wu 
if some very simple principle 
tron motion are kept in 
example, an electron can bi 
in its flight by a magnetic 
course you know this, for the 
beam which lights the scree 
TV picture tube is deflecte 
ically. Fig. 3 shows how an ele 
deflected, a little by a 
field, and a great deal by a st1 
The amount of deflection 
course, on how long we leave the 
tron in the magnetic field and 
much momentum it has—i! 
words, how fast the electron 
Since an electron always move 
a negative to a positively charge: 
(one with a shortage of ele 
the amount of positive charg: 
potential) determines the spee: 
electron, and thus the amount 
flection in f 


weal 


ae pe I 


a given magnetic fi 
make the electron path curve 1 
can either strengthen the 1 
field, slow down the electron, o 
at the same time! 


Simple magnetron theory 
An electron moving within a 

drical anode with a cathode 
center and a magnetic field along 
axis (Fig. 4) can be made to take 
different paths to the anode after leav 
ing the cathode. The shape of the path 
depends on the strength of the magnetic 
field and the voltage on the anode. It 


RADIO-ELECTRONICS 





Courses in Radio and 
Electronic Fundamentals — 
TV Servicing — Color TV - 
Electronics for 
Automation — 
Transistors 


SEND FOR THIS FREE 
64 PAGE BOOK TODAY! 


Check Home Study! 


RCA Institutes Home Study School 
offers a complete program of inte- 
grated courses for beginners and ad- 
vanced students . .. all designed to 
prepare you for a rewarding career 
in the rapidly expanding world of 
electronics. Practical work with your 
very first lesson. And you get top 
recognition as an RCA Institutes 
graduate! 

CANADIANS —take advantage of 
these same RCA courses at no addi- 
tional cost. No postage, no customs, 
no delay. Send coupon to: 


RCA Victor Company, Ltd., 5581 — 


Royalmount Ave., Montreal 9, Que. 


— ee ee ee ee ee ee oe oe oe SEE OTHER SIDE 
r 


CUT OUT AND MAIL THIS POSTAGE-FREE CARD TODAY! 


RCA INSTITUTES, INC., veer. re-xo 
350 W. Fourth St. © New York 14, N.Y 


Please rush me your FREE illustrated 64-page book describing 
your electronic training programs. No obligation. No salesman 


will call. 


] Resident School Book 


[) Home Study Book 





Name __Age 


Address 





City = 





Korean Vets: Enter Discharge Date 





HOME STUDY SCHOOL RESIDENT SCHOOL 


START YOUR CAREER 
IN ELECTRONICS NOW 
AT RCA INSTITUTES in 
Los Angeles- NewYork City 


Course Qualifications — 





Advanced Electronic | High Schoo! grad, with | Day 2% yrs 
Technology (T-3) Algebra, Physics Eve. 6% yrs 
or Science 





TV and General 2 yrs. High School, Day 142 yrs 
Electronics (V-7) with Algebra, Physics Eve. 442 yrs 
or Science 





Radio & TV 2 yrs. High School Day 9 mos 
Servicing (V-3) Eve. 2% yrs 


RCA TRAINING CAN BE [ae == [Pema 
THE SMARTEST INVEST- mm | [282 ["" 
MENT YOU EVER MAKE fag)” fh" [es 


Audio-Hi Fidelity* V-3 or equivalent Eve. 3 mos 

















With RCA Institutes Home Study training you Video Tape* Aderetehaien ete nine 
set your own pace in keeping with your own abil- 

ity, finances and time. You get prime quality Writing Wv-10 veer ee ore. 3-58 mee 
equipment as a regular part of the course... and 
you never have to take apart one piece to build Gpereting 2)" | alte Aictoen Poosics: | tn. the are 
another. Perhaps most important, RCA’s liberal or Science 
Pay-As-You-Learn Plan is the most economical 
home study method because you pay only for les- 
sons as you order them ...one study group at a Preparatory Math & | 1 yr. High School Day 3 mos 
time! If you drop out at any time, for any reason, hn ein 
you do not owe RCA one penny! No other obliga- M | Preparatory 1 yr. High Schoo! Eve. 3 mos 
tions! No monthly installment payments! enaecranocncnendlt 
Licensed by New York State Education Depart- "Courses to be added to Los Angeles Curriculum 
ment. 











Radio Code (V-4)* 8th Grade Eve. as desired 























RCA Institutes is one of 

the largest technical 

institutes in the United 

States devoted exclu- 

sively to electronics. Co- 
educational Day and 

Evening classes. Free 

Placement Service. Ap- 

plications now being 

accepted. 

SEND FOR THIS FREE ILLUSTRATED BOOK 
TODAY. Fill in the other side of the postage 
free card and check Resident School. 

RCA INSTITUTES, INC. A Service of Radio Cor 
poration of America * 350 W. 4th St., New York 
14, N.Y, © 610 S. Main St., Los Angeles 14, Calif 





First Class 
U. S. Postage 


PAID 


Permit No. 10662 
New York, N. Y. 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in U. S. 











| 
L 





Postage will be paid by— 
RCA INSTITUTES, INC., DEPT. RE-x0 


350 West Fourth Street 


New York 14, N. Y. The Most Trusted Name 


in Electronics 





Fig. 2—Typical magnetrons. Left, a 
liquid cooled unit; right, air cooled type. 


Fig. 3—How a magnetic field deflects 
electrons: a—no field, electron goes 
straight; b—weak field, path curves; 
e—strong field, path curves strongly. 


ELECTRON 


MEDIUM ANODE LOW ANODE 
VOLTAGES VOLTAGES VOLTAGES 
a (JUST MORE THAN Cc 
CUTOFF) 


1— How 


varies in 


electron path 
constant magnetic field: a—high anode 
voltage; b—medium voltage, just above 
cutoff ; e—low voltage, cutoff condition. 


Fig. 


will be almost straight if the field is 
weak and the potential high, curve more 
if the magnetic field becomes stronger 
or the potential lower, and so on, until 
we reach what is known as the “cutoff” 
condition, where a lot of electrons that 
leave the cathode will never get to the 
anode. Now cutoff is not an absolute 
condition, and a few electrons will 
travel to the anodes anyway, but very 
few. The great majority will travel 
around the cathode for a time in what 
we can call a rotating electron “cloud.” 
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We will need this rotating cloud later 
in our explanation, so keep it firmly in 
mind. 

We can operate a magnetron in two 
ways. One is called negative resistance 
and the other transist time or dynatron 
operation. We will discuss the former 
first, although few magnetrons operate 
that way now. But understanding it is 
fundamental. 

Fig. 5 shows a split-anode mag- 
netron, with an external resonant cir- 
cuit and the supplies needed. If the 
tube is not oscillating, we have here 
the situation which has been redrawn 
in Fig. 6-a, where the anodes have the 
same voltage. The magnetic field is per- 
pendicular to the paper, with the North 
pole above and the South pole below the 
paper. If, in such a tube, we could 
measure the potential (voltage) be- 
tween plate and cathode, we would find 
that there is a gradual decrease of 
potential as we approach the cathode. 
If we jot down the location of our 
measurements and the potential meas- 
ured and then connect points with the 
same potential, we find that the “equi- 
potential lines” as they are called form 
neat circles (Fig. 6-a). The number in 
each circle represents the potential at 
that “layer” of the cylinder. 

If we send an electron from the 
-athode in Fig. 6-a and we have a fairly 
strong magnetic field, the path of the 
electron will be as shown. This is the 
cutoff condition. As the electron travels, 
it crosses regions of higher potential 
and is attracted to plate A. But before 
it can gain enough momentum to get to 
the plate, the magnetic field curves the 
electron away from plate A. It then 
crosses weaker field regions progres- 
sively, and the magnetic field keeps the 
path nearly circular. 

But now let us see what happens if 
we reduce the voltage on one anode and 
increase it on the other. Now the equi- 
potential lines no longer are nice cir- 
cles but are badly distorted as shown 


—Split-anode magnetron. Drawing 
is symbolic—filament is actually 
tered in the cylinder formed by the two 
anodes, and resonant circuit is composed 
of distributed ele- 


Fig. 5 
cen- 


instead of lumped 


ments. 


ELECTRON 
PATH 


Fig. 6-a—Path of electron in cutoff con- 

dition, both anodes at same voltage; b— 

path with lower voltage on one anode. 
Lines show points of equal voltage. 


in Fig. 6-b. What mean to the 
electron setting out from the cathode? 
As the electron start it, it will meet 
conditions approximately like those in 
Fig. Sut the « ge in potential 
nd the electron 
from 


6-a. 
region is much 
gains somewhat mentum 
the field, but not gh to travel to 
plate A. Now it i irve back in a 
largel he cathode. And 
as it athode, it will 
again pick up m¢ in the rapidly 
differing field cor encountered, 
and around. And 
again and agair onditions the 
electron meets wi ause it to take 
another turn (un the influence of 
the magnetic fic travel the spiral 
path shown after this long 
travel, the ele has lost a lot of 
its kinetic energy and is attracted to 
the nearest anode, which now is plate 
B. We have then the curious phenome- 
non that most of the electrons travel 
to anode B, the with the lowe 
voltage. Lowering the voltage on this 
plate has increased the current to it, 


sweep, m 


curves arou 


take anothe1 
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one 
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and we have a clearly negative resist- 
ance characteristic. 

How do we use this to oscillate? Well, 
look again at Fig. 5. If we already had 
a voltage across the resonant circuit, 
this would provide the plates with the 
difference in voltage we show in Fig. 6, 
wouldn’t it? Suppose now that we start 
the tube by warming the filament and 
then suddenly turn on the plate power. 
Nothing is symmetrical and so, in the 
first instant, one of the plates will get 
a little more current than the other. 
This will lower the voltage on this plate 
a little (through the coil impedance) 
and thus it will first attract more elec- 
trons, and we’re off. The capacitor will 
charge until the voltages are even 
Then the voltages through the induct- 

ce-stored energy will reverse, begin 

ng to raise the voltage on the other 
plate, as in any other resonant circuit, 
and the tube is oscillating. 

Of course at this high frequency (in 
the micrewaves), the resonant circuit 
will probably not be the coil and capaci 
tor we show but instead a resonant 


RESONANT CAVITY 


ELECTRON 
PATH + & — INDICATE INSTANTANEOUS 
POLARITY OF RF FIELD 


/ 
FILAMENT 
Fig. 7—Two views of multicavity mag- 
netron, the type commonly used in in- 
dustry. 


cavity, with distributed capacitances 
and inductances instead of lumped ones 

This, basically, is negative-resistance 
operation of a magnetron, specifically 
the split-anode magnetron. Notice that 
essentially the magnetron was in the 
cutoff condition before it started to 
oscillate, but that the distortion intro 
duced by the voltages on the plates did 
something to the field so that the elec 
trons started flowing anyway and to 
the plate with the lower voltage. 


Dynatron operation 

Now remember the rotating cloud of 
electrons we could create in the mag- 
netron in the cutoff condition. Assume 
we have created such a cloud. We will 
presently look at one of the electrons 
in it, but first let us look at an anode 
in which we have built cavities of the 
proper size for the microwave fre 
quency at which we wish the magnetron 
to operate. Such a magnetron with 
cavities is shown in Fig. 7. (This is 


“PATH OF ELECTRON 


Fig. 8—Electron expends energy as it 

moves toward a negative point, absorbs 

energy when drawn toward a_ positive 
one. 


appropriately called a multicavity n 
netron.) Notice that we have a couplir 
loop in one cavity to take the e1 
out. Now look at Fig. 8, where we ha 
stretched out two cavities of the anods 
in an enlarged view to help us expla 
the action. 

When we have a cavity excited ir 
some way by radio-frequency eners 
we can have a difference of potent 
at the two walls of the cavity. TI 
indicated as *™- and “—” in F 
The arrows show 
direction in which an electron 
be slowed down. Thus, an elect 
proaching the heel of the arrow 
decelerated, and an electron appr: 
ing the point of an 
accelerated. 

In Fig. 8 we have also drawn 
the electrons in the whirling 
spoke of This 
proaches the heel of an arrow—i 
retarding field 
approaches _ the segments, 
some of its kinetic energy 
energy is imparted to the field 
cavity. How? Consider it in the fo 
ing way: If the electron enters the 
between the “+” and the “—”, it w 
repel one electron charge from the fi 
toward the “cathode” (‘“‘—”) of that 
eavity. That charge will flow 
the outside of the cavity to the 
as indicated by the dashed lines. Wher 
the electron is past, the charge 
flow back and re-establish the equi 
rium in the field. The traveling elect 
kinetic energy and is ther 
flected from the cavity entrance by 
magnetic field (which is here again pe 
pendicular to the paper), and we 
the path curved that way. The cha 
flowing back and forth on the 
surface of the cavity 
oscillatory current. 

But the electron travels on pa 
next cavity. If we make sure now 
the electron will also find a 
field there, the action will be repeat 
as at the first cavity, and the el 
will lose kinetic 
Eventually, after passing a numbe: 
cavities, it will lose enough energy 
be attracted to one of the anode 


ments between the cavities, becau 
you may 


(by convention) 


arrow 


before electro! 


words enters a 


loses 


loses 


constitute 


retarding 


some energy aft 


remember, a stationary 
tive voltage is still applied to the 
anode. 

This is the mechanism by whic} 
obtain energy from the electron « 
in the dynatron operation of the m 
netron. It is, as you can see, very sin 
lar to the method used in traveling 
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wave tubes (see RADIO-ELECTRONICS, 
December, 1959). 

Between cavities, the electron obtains 
some energy from the positive voltage 
on the anode. If we now arrange our 
anodes and cavities and our electron 
speed so that the electron passes each 
cavity at the time when there is a re- 
tarding field, the electron will deliver 
energy to each cavity in turn. Since the 
cavities are adjacent, the field in these 
cavities will be 180° (half a cycle) out 
of phase. (The anode of one cannot be 
the cathode of the next one!) The time 
the electron must spend between cavi- 
ties is exactly a half-cycle of the radio 
frequency. The path of such an electron 
is also indicated in Fig. 7. We have 
here, as in the traveling-wave tube, 
taken advantage of the transit time of 
the electron, which is the reason we 
also call this the transit-time method of 
operation. 

Of course we must again get the 
thing started. But this is very easy, for 
once we get the cloud of electrons rotat- 
ing by adjusting the plate voltage on 
the multi-cavity anode and the mag- 
netic field (which most often is steady, 
supplied by a strong permanent mag- 
net), the electrons passing the cavities 
will start to excite them and build up 
the rf field on them, which had 
shown in Fig. 8 with the “+” and “—” 
These symbols of course indicate a 
momentary condition. We cannot keep 
the electron whirling around indefi- 
nitely; it would then begin to take up 
more energy than it would deliver. 
There is some optimum value for each 
type of magnetron. 

Several other matters enter into mag- 
netron operation. For example, there is 
the m -tter of strapping. The tendency 
of the cavities to get out of phase (be 
the electron which is losing 
energy might start to slow down) must 
be prevented. This we do by connecting 
each alternate anode segment with a 
heavy copper strap. This tends to 
equalize any voltage differences (rf, 
that is) on the anode segments, and the 
cavities are thus kept in phase. Ob- 
viously we must have an even number 
of cavities. 

The magnetron made to de- 
liver enormous very short 
periods of time. Even then the maggie 
must be cooled. As you saw in Fig. 2, 
air or liquid cooling can be used. But 
even so, the “duty cycle” of the magne- 
tron (the portion of each second during 
which it is putting out power) must be 
short for maximum efficiency of radi- 
ated power without burning up the 
tube. So we pulse the magnetron—sup- 
ply plate power to it 120 times per 
second in the Radarange. Fig. 9 shows 
the complete circuit of one of these 
ranges. 

Most of the diagram is devoted to 
safety and control devices. T1 is the 
filament transformer and cathode con- 
nection. We bring this cathode to a high 
negative voltage 120 times per second 
(so that we can keep the plate nearest 


we 


cause 


can be 


powe! for 


* For safety, in case an interlock should fail 
or food particles reach the plate, shorting it to 
ground. 
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Fig. 9—Circuit of Raytheon Radarange. 
power supply, for 


to the food grounded) This voltage 
is supplied by rectifiers V1, 2, 3, 4. 
These form an unfiltered full-wave 
bridge supply, providing the 120 pulses 
per second. The primary 
power transformer T4 is carefully 
regulated by magnetic amplifier T3. As 
you now know, the magnetron is very 
sensitive to voltage fluctuation 


voltage of 


Each Radarange contains two mag- 
netrons. With switch Sl the operator 
can select OFF, LOW (one magnetron on) 
and HI (both on). He can preset the 
cooking time on the timer. Relays K2 
and K3 provide a time delay, prevent- 
ing the application of high voltage to 
the magnetrons until the filaments are 
warmed up. In the standby condition, 
when only the filaments are warm, they 
receive a higher voltage than when the 
plate power is on. As you will remem 
ber, some of the electrons return to the 
cathode, and these have additional! heat 
ing effect. 

To prevent the cathode from over- 
heating, we must reduce the filament 
supply while the power is on. Relay K3 
inserts R3 in series with the heater to 
apply a lower voltage to the thermal 
contacts of time-delay relay K2 after 
that relay has provided the necessary 
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Rada taurant ver- 
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SENCORE 


F 4 
‘“ MiGHTY MiTE ' 


TUBE CHECKER 


, 


Smaller than a portable 
typewriter yet will 
outperform testers costing 
hundreds of dollars. 


A 
testing 
cathode 
leakage, 


carry 


approac h tube 
1,300 


grid 


dynamic 
( he« ~ 

emission, 
shorts 


new 


over tubes tor 


emission, 
A 


whale of a 


and gas mite” to 


but i verformer 
much 
ap 


and 


that outperforms testers costing 
New unique “stethescope 
proach tests for grid emiss 
leakage as high as 100 me 

cathode 
Spe 


more 


hms yet 


$5950 


that 


checks current at ope 
short test 


all 


will test every 


rating 

cks tor 

he 
and 


levels cial 


between eleme 
Mite 
tubes 

@ Meter 
in e 
e 


shorts 
Mighty 


picture 


rV tube 
as “ABC 


easy 


1.300') plus 
New 


steel 


you encounter (over 
* from easy to follow tube chart 
behind TV @ Stainless 
Rugged, all steel carrying case and easy 


Measures only 9” x 8” x 2%” and 


Set up contr easy 
glows 


ry 


features reading set 


mirror ver tor . grip 


handle Smallest nade weighs 


just seven pounds 


SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER 
The Missing Link in TV Service... 


WSA... 
UNIVERSAL HORIZONTAL OSCILLATOR, 
For No 


connect Prac es 


direct substitution wires to dis- 


in most cases trouble 


right down to the defective 
Variable 
to- peak 


signal giving 


HORIZONTAL OUTPUT CATHODE CuR- 
RENT CHECKER. A that 
quickly checks the condition of the hori- 
zontal 


component. 
peak 


syne 


volts 
ry 


reuits 


output from 0-200 
Oscillator 
check 


will syne to 


on syn 


proven method 


and iated 
socket preve 
replaceable 


output tube 
Adaptor 
Easily 


gives all necessary 


assoc 


com- 
break- 
Roll Chart 
pin, current 


New Roll Charts are 


ponents nts 


ing wires 
and volt- 


Free 
\ 


age data 


UNIVERSAL DEFLECTION YOKE. 
to yoke 


without removing yo 


new, 





simple way determine lallure 


HORIZ VERT 
oP 
STAGE 
I 
HORIZ 
FLYBACK 
XFORMER 
'. 
HORIZ 
DEFLEC 
YOKE 


ke 
Merely disconnect one 
If high vo 
line is restored, 


from 
voke 
(also 


ry 


accurately a 
picture tube STAGE 
lead and substitute 








ltage A. 
vertical VERT 
defec 


bright 


yoke 


DYNAMIC FLYBACK TRANSFORMER 
CHECKER. Verely fliy Flyback 
Check” and meter condition 
of flyback degrees of 


horizontal 


is tive 





oP 
XFORMER 








x 
VERT 
DEFLEC 
YOKE 


switch to 


7 
will indicate 














transiormer, 
deflection. Extremely 


UNIVERSAL 
Checks oscillator, 
yoke Merely 
nent and check picture 
$$105 is completely 
nothing else is needed. 


VERTICAL OSCILLATOR. 
output 
lead to co 
on 
self-contained, 


sensitive 


shorted 


transtorme 
and accurate; even shows up one 1 rmer 


and touch mpo 


flyback 


For test 


voltages 


turn on 


screen 
VOLTMETER. 
other 

0-1000 volts 


wotstrap, screen 


and volt 


meter, New, improved Circuit. 


**FUSE-SAFE’’ 


Instantly tells 


safe to replace 


Time Savers for America’s 
ALL PARTS 


Radio, TV and Electronic Minit-Men 
MADE IN AMERICA 


cuit breaker 


for each 


sistor used in 


d 


See your Parts Distributor Now or Mail Coupon on Opposite Page 


guesswork, wa 


wattage 


commercially 


sted 
checks 


Most Popular Time Savers for Servicemen, Technicians, 
Engineers, Maintenance Men, 


Hobbyists ! 


it’s a real money-maker 


LC3 LEAKAGE 
CHECKER 


Provides grid 
emission and 
leakage checks 
with the same 
sensitivity as 

the famous Mighty 
Mite but checks 
critical tubes only; 
172 types i 


$2895 


eee 
ee 
ae 


=) 


Ask 


try 


serviceman who owns o 
for day of 
You'll see for yourself how much tir 
Checks for 


elements, whether 


any ne 


one just one 


LC3 can save you leakage 
all 
grid emission foreign part 
Also checks leakage on all capacitor 
including electr 
checks is 
need for a 
One 


tween caused 


has, or 
voltage applied 
Provides 
Check” 


ament 


instant hlament 
position neo 


checker 


socket and new 


spare pre-heat 
roll chart prev I 
cence. New charts provided free. For 


120 volts, 60 cycle A€ 


FC4 


FILAMENT CHECKER ee 


The ideal 
tool for ser- 
vicing series 
string fila- 
ments. $975 

Purposely works off your cheater cord 
give you a positive check on line voltage 
Prevents checking all tubes to find that 
your trouble no line voltage. Only 
checker that checks all tubes automatical 
ly and has no batteries to replace. Cost 
half that of battery operated ‘testers. Pat 
ented 


was 


FC4 with test leads for checking 
AC or DE Voltage 


continuity or 


$295 


VB2 ‘‘VIBRA-DAPTOR’’ 


Checks 3 and 4 prong Vibra 
tors Faster and Easier 


tube checker; 
with LC3 or the 
To check 6v. vi 
for 6AX4 or 6SN7; 
12 v. vibrators, set for 12AX4 
12SN7. Two No. 5I' lamps in 
whether vibrator needs re 
front 


Plugs into 
ideal for 
Mighty 


brators, 


any 
use 
Mite 
set 
for 
or 
dicate $975 
Instructions 
Steel case. 


plac ing on 


panel 


CIRCUIT TESTER FS3 


it 3s 
or cit 


you whether or not 


fuse resistors, fuses 


Separate red and green scale 


available fuse re 
TV. Eliminates 
Also handy for 
i100 watts at 115v. 


$g9s 


radio and 
time, 


up to 
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You can own all these popular Time Savers for ® 


SENCORE less than some Mutual Conductance Tube Testers! ° 
Zorn TRANSISTOR RADIO SERVICING 


SENCORE 
PS103 


BATTERY 
ELIMINATOR & 
TROUBLE SHOOTER 


$1995 M . 


\ 


Everything you need 
for less than $50.00 


SENCORE 
SENCORE 


TRC4 


TRANSISTOR- 
RECTIFIER 


CHECKER HARMONIC 


k GENERATOR 
ee 


Checks Transistors, Diodes, 
A transistor tester that is 
50,000 men, engineers 
from Coast to Recom- 
r'V and Radio manufacturers; 
used by such leading companies as Sears 
Roebuck, Bell Telephone and Common- 
wealth Edison Tests indicate that the 
rRC4 will outperform testers costing many 
times more. The TRC4 tests all transistors 
leakage, and open or shorts. 
operate without set-up chart for 
work and with set-up chart for 
more acc checks. With batteries. 


a ie Finds Defective Stage 1 Minute .. 
time of Belie it th utpu 
shoot, ¢ i the Fit yutputs 
experi- f transist > note 
cadmium 
from 0 to tk stage oo 


Replaces Batteries During Repair . 
Replaces batteries during 
transistor 


$1995 ‘ai repair 
trouble 
radio servicing, 
nit kel 


voltage 


radios and helps 
For transistor 
menting and to charge 
batteries. Dial output 
24 volts DC and read on meter 

insures hum or feedback 
Meter reads from 0 to 100 MA 
stage current to read 


Rectifiers ... 
by 


too. 


used over ther or not 


service and experi- un- 


menters Coast Low ripple xcelied ti neil gim- 
problem. ! r 
Shorted Ss] ‘ and 


high 


mended by no from 
cali- 
will cause 
indicated PF 
will cause current to 


transistor radio 


as rated itput el! 11s) ire 
t T yunding 
1 checks. 
HiFi, TV 


on schematics open 
To 
tune in station signal 
adjust IF slugs for maximum current. The 
PS103 is the only supply that will operate 
radios with tapped battery supplies; such 


as Philco, Motorola, ete, 


COMPLETE TRANSISTOR RADIO SERVICE LAB 


All 3 Time Savers shown above in handsome 
display carton carrying case 


stage 
align 
and 


read low 
lor gain, 
Simple to 
service 


urate Sylvania, 


MODEL TLIO7 


Get all 3 > 


Goodby to messy parts 
the mess of soldering 
unsoldering in testing. 


and 


Zor SUBSTITUTION SERVICING 


LE 


SENCORE 
ES102 


ELECTRO- 
SUB 


$1595 


SENCORE 
RS106 


RECTIFIER 
TROUBLE- 
SHOOTER 


SENCORE H36 


“HANDY 36”’ 


$1275 


Lecate faulty Rectifiers, Diodes .. . 


Substitute for Capacitors, Resistors .. . unique 


Provides the 


36 most often needed resist- 


ors 
stituting of 
for replacement 


testing. 


and capacitors for experimenting, 
Eliminate 


components, 


sub- 
s searching 
unnecessary 


simplifies 


Substitute for Electrolytic Capacitors... 
substitution .. . 


Complete, safe 
smallest electrolytics 
radios to the 


used 


from the 
in transistor 


his 


liodes, gives 
Substi- 
liode, watch 


and you'll know 


largest used in costly Hi-Fi 
amplifiers. Contains 10 electrolytics from 4 
to 350 mfd. Select correct value with the 
flick of a switch. Features automatic dis- 
charge, surge protector circuit, Prevents 
accidental “healing” of capacitor being 
bridged. Completely safe—no are or spark 
when connecting or disconnecting. Usable 
from 2 to 450 volts, DC. 


and unsoldering and the mess it 
creates. Says goodbye to crumpled parts. 
Flick of a switch instantly selects any of: 
24 Resistors from 10 ohms to 5.6 meg- 
ohms, 10 Capacitors from 100 mfd to 
> mfd, 2 Electrolytics, 10 mfd and 40 mfd 
at 450 Volts. All components are stand- 
ard American brand. 


soldering rectifier or 
guess work, 
The RS106 
tifiers and 
and is 

for servic- 


ed by 


MODEL SL108 


$4145 


All 3 Time Savers shown above in 
handsome display carton carrying case 
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SENCORE, ADDISON 3, ILLINOIS 


Dear Pat: Will you please . 
a 


(Model Numbers 


Check or M.0. enclosed (PP Prepaid 





See your Distributor... if he cannot help you, Pat will 
Time Savers 
SENCORE BE3 ‘‘ALIGN-O-PAK”’ 
Eliminates messy batteries in TV service 
work. Handy for alignment, AGC trouble- 
shooting or checking gated sync circuits. 
Dial the voltage you need, 0-18 volts, posi- 
tive or negative. Completely isolated DC 
supply, less than 0.1% ripple. Covers all 
voltages recommended by TV set manu- 
facturers and in Photo Fact schematics. 
For 110-120V, 60 cycle AC. 


PAT RUDE, 
Customer Service | 


Send C.0.D 


Distributor's Name (if any) 


| 
| 
| 


Your Name 

Street oa S 

City e A cenaiel 
ALL UNITS FULLY GUARANTEED OR MONEY BACK WITHIN 10 DAYS 


SOHOSSESSSSSSSSESESSHESESSSSSSSHSSEHESHSH HEHEHE HEHEHE EES 











$7385 
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OCTOBER, 1960 
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Ri—pot, 500,000 ohms, screwdriver adjust 
R2—100,000 ohms 

R3, 6—pot, 5,000 ohms, linear 

R4—1! 000 ohms 

RS—100 ohms 


All resistors '/2 watt 10% unless noted 

Ci—10 wuf, ceramic, NPO (Centralab TCZ-10 or 
equivalent) 

C2—50 uf, 6 volts, electrolytic 


C3—.005 uf, ceramic 

BATT—3 volts (2 penlight cells in series) 
D—IN34-A 

Ji—coaxial connector (to match antenna) 
J2—closed circuit phone jack 

M—0 500 wa 


S—spst toggle 

T—antenna transformer: secondary, !2 turns No. 28 
enameled wire; primary, 3 turns plastic-covered 
hookup wire: both wound on CTC coil form PLS5B 

Vi—2N229 

V2—CK722 

Battery holder 

Flea clips 


Base-loaded whip antenna for 27-mc band 
Miscellaneous hardware By LYMAN E. GREENLEE 


EASURING the field 
of a transmitter’s radiate: 
~ nal is an excellent 
= Q Yuerer SET evaluate the efficiency 
500A oar antenna or transmitter. The be 
od 2 to do this is with a field-strengt 
ad C3 F.005T* FoR ox PHONE Most ¢ itizens-band transmitt 
CALIB limited to 5 watts input. Therefor 

t oe —— require the maximum antenna effi 
@scREWORIVER “AAA, — eo to make full use of the available 

ABs =e The latest FCC rulings permit the 
ator to adjust the antenna tu 
Citizens-band transceivers. The 
justments not allowed are thos 
ing the transmitted frequency, 
must be held to within a tolerance 
.005°. But without accurate equi 
for measuring field strength, it 
easy to tell whether antenna or 
mitter adjustments are for bett« 
worse. 

This direct-coupled two-trar 
field-strength meter is simple ar 
quires few parts (see schematic) 
27-me base-loaded whip antenna f 
through a coaxial connector to ant 
transformer T. A 10-nyzf fixed capa 
(C1) and the slug in the coil forn 
tuning over all 23 Citizens-band 
nels. The diode detector feeds V1’ 
This n-p-n transistor is direct-coup| 
V2, a p-n-p unit. The meter 
0-500-va unit and is bypassed by ( 
avoid sudden pointer swings on sig 
peaks. A pair of 2,000-ohm headphon 
can be plugged into the phone ja 
monitor speech from the transi 
This is a very convenient way t 
speech quality. Power is furnished 
two penlight cells. 

Operating procedure is straightf 
ward: Set R6 at half-scale (about 2,500 
‘ ohms) and adjust R3 (inside the meter 
. case) for a full-scale meter reading 
A bakelite case houses the unit. Make this adjustment with no signa 


Cireuit of the two-transistor field-strength meter. 
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adjust T and maximum 
deflection with a 27-me signal 
full with no rf 
which is on the front 
panel is used to set the full 
scale. Rl and R3 inside the case are ad 
justed once and left tran- 
sistors are changed. 

The circuit is temperature-sensitive 
(like all transistor circuits of this type) 
so R6 has to be adjusted each time the 
switch is turned on. If this full-seale 
meter adjustment is beyond the range 
of R6, reset R3 inside the 
uring field strength, we 
concerned with tuning the transmitter 
for maximum output, so we adjust for 
maximum meter swing regardless of the 
no-signal setting of the meter. Plugging 
in the phones will alter the meter read- 


Now 
mete 
The 
signal, and R6 


meter reads 
meter to 


1lone unless 


case. In meas- 
are primarily 


onsequence be- 
are 


ing, but this is of no « 
cause field-strength measurements 
normally made with the 
nected. The undistorted audio output is 
through the phones being 
3 volts, but it is ade- 


phones discon 


low, current 
limited to 500 ua at 
for checking hum and modulation 
difficulties with a small transmitter. If 
the field-strength meter is being oper- 
ated within 10 feet of the transmitter, 
the audio output will be distorted be 
cause of overloading. If it is 


quate 


necessary 


to work very close to the transmitter, 
remove the whip antenna. The easiest 
way to reduce the signal is to move 
away from the transmitter until a point 
is found where speech is clean and the 
circuit no longer overloads. 

To evaluate different antennas, 
ceed as follows: Set up the field-strength 
meter at a known fixed distance from 
the antenna to be checked out. Set the 
meter to full scale with R6 and then 
turn on the transmitter, tune it to the 
antenna and take a field strength read- 
ing. In this way, various antennas, loca- 
tions and transmitters can be compared. 
Use a tape measure and choose a con- 
venient distance such as 25 or 30 feet 
for all measurements. By keeping the 
distance from the antenna constant, the 
relative meter reading will show an- 
tenna and transmitter efficiency and may 
be used as an accurate basis for com 
paring equipment. The rf output from 
the antenna can frequently be doubled 
or tripled with careful tuning and ad- 
justment, and this is certainly worth 
while when we consider the low 
and limited direct 
band transmitter. 

The direct-coupled meter circuit has 
proved rugged and dependable 
use. By reversing the polarity 


pro- 


power 


range of a Citizens 





Specifications 


mc (50 wotts 





Must for tuning up Citizens’-band transmitters 
pletely portable * Very sensitive direct-coupled transistor circuit 

Performance Data: Tests conducted by a member of the staff of RADIO 
ELECTRONICS showed operation substantially follows author's specifica 
tions. Unit is excellent for 27 mc, yet does not react to high power at 21 
Sensitive enough to give a reading from a 250-mw trans- 
mitter. Components are comparatively inexpensive. 


* Com- 
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fastened to 
simple 
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mounting, 


phenolic cha: 
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firm vet 


diode, 


all. 
Rl and 
initial 


either 
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meter 
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whip 
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them other is a 
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SOUND art 


For Push-Pull AND Push-Push THE cocktail parly 


UMAN hearing is amazing 

Switch Type Controls H notice how you can be in a crow 
room filled with people all talking 
the same time and still be able t 
centrate on a specific voice and sepa 
rate it from all other sounds eve 
though it may be no louder than 
surrounding noise level? 

This “cocktail-party effect” wor] 
well that any two-eared listene: 
enhance the effective intensity 
desired voice by 5 to 15 db sim; 

mentally suppressing the backgrou 
noise level. 

All this is well and good, but 
be duplicated electronically? Yes, i 
and has been done. The way t 
was described by E. E. David, Jr. a 
J. F. Kaiser of the Bell Tele; 
Laboratories at a meeting of the A: 
tical Society of America. 

The device these scientists use 
the output of two microphones ( 


CORRELATOR SATING 


r 


y’ 


IKES 


gram), compares them and cros 
lates them to generate a gating 
which is applied to the combined 
of the two mikes. The gating rais« 
intensity of the combined signa! 
when energy from the desired 
arrives simultaneously at both mic 
phones. At all other times the gate 
presses the combined signal. N¢ 
oy 2 yr s eC s assex throug! 
Look at the figures—78% of the TV, radio and ae peri Page path a “ 
hi-fi sets now being produced utilize push-pull or | instant as the desired speech signal 
push-push controls! Only CENTRALAB gives you a Subjective tests with a prototype ul 
complete line of replacements for them—35 push- | Showed enhancements of 9 db in effes 
pulls, plus the only push-push units available! signal levels against an interfe 
= = owe . single-talker background. A 
To multiply your choice, these CENTRALAB switch- | enhancement, 5 db, was measured 
type controls are divided into 4 types—Adashaft, ‘Wo extra talkers interfered. 
Universal Shaft, Fastatch or dual concentrics, and 
Twin types for stereo. Whatever kind you need, 
you can be sure your CENTRALAB distributor has it. 


For a complete accounting on these push-pull and 
push-push controls, ask your distributor for 
Bulletin 42-936 or write us for your free copy. 


THE ELECTRONICS DIVISION OF GLOBE-UNION INC, 
‘ 922K EAST KEEFE AVENUE * MILWAUKEE 1, WISCONSIN 
RE CENTRALAB CANADA LIMITED—AJAX, ONTARIO 


ELECTRONIC SWITCHES + VARIABLE RESISTORS + CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS + ENGINEERED CERAMICS 


B-6034 
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Mode! 700 _ . 


TRANSISTOR TESTER $9425 


Model 400 
VOM-CAPACITY TESTER $3995 


). 


Model 600 


R 
model 300 COMBINATION TESTE 


A multiple-socket tube tester — A CRT tester- 
reactivator A 20,000 ohms per volt VOM and ca- 
pacity tester ALL COMBINED IN ONE COMPACT UNIT! 

¢ AS A TUBE TESTER . . . will check emission, inter- 
element leakage and gas content of over 700 tube types ¢ 
AS A CRT TESTER-REACTIVATOR... will test, repair 
and reactivate all black and white and all color picture 
tubes © AS A VOM AND CAPACITY TESTER ... 
sensitivity is 20,000 ohms per volt/DC and 5000 ohms 
per volt/AC ... Capacity range: .001 mfd. to 80 mfd. « 
Unbreakable mirror for TV adjustments inside detach- 
able cover ¢ Handsome wood carrying case ¢ 
Size, 17% x 13% x 412”.. Dealer Net $9975 


Mode! 102-P: TUBE TESTER 


Model 102-C 


IN-CIRCUIT 
RECTIFIER TESTER 


DY TUBE TESTER 





([Mlepeuy} offers you MORE 
for your TEST EQUIPMENT DOLLAR! 





Mode! 700 
all trar 
gain ¢ Chech 
obsol te iS tne 
are intro¢ 
Size, 5% x 


Model 500 


condensers 


_ Model 500 
COMPONENT SUBSTITUTOR $7995 


case ¢ Size 


meter. DC VY 
7500 V. « AC 
RESISTAN( 
ohr 
PACITY 


Steel 


Mode! 600 


case ¢ Size 


500 ma 


arcing 





rectifier 


t 
al SC 


New Mer 
swings b 


tilted positi 


mode! 101 TUBE TESTER 











A versatile economy priced tube tester 


e Checks quality (emission, shorts and 
gas) of over 700 tube types, including the 
newest series-string TV tubes, OZ4s, gas 
regulators, hi-fi and foreign tubes « Checks 
each section of multi-purpose tubes e« 
Easy-to-read 3 color meter scales « 17 long 
lasting phosphor bronze tube sockets « 
Positively cannot become obsolete. New 
tube listing furnished periodically to all 
registered owners ¢ Sturdy-gray hammer- 
tone steel case ¢ Size: 9x 82 x 234”. 


KIT — WIRED — 

Dealer Net $31 95 Dealer Net $3995 
SELF-SERVICE TUBE TESTERS 

Cannot become 

obsolete as new 


tube types are 
introduced! 


Model 201-F 
(floor 
model) 


Act 
electroly 
sistors and bi 


» if 


Model 400—A 2 


Chec 
GERMANIUM, SILICON, COPI 


e Checks wit! 


Press test 


Same specifications as the 
Model 101 ¢ Also tests picture 
tubes, all diodes, rectifiers, 
fuses, pilot lamps ¢ Unbreak- 
able steel mirror for TV 
adjustments inside detachable 
cover ¢ Handsome wood carry- 


ing case. 
Dealer Net $5950 


MERCURY ELECTRONICS CORP. 


OCTOBER, 1960 





Tube tester has same specifica- 
tions as Model 102-P ¢ Tester 
is removable ¢ Extra storage 
compartment under tester e 
Drawer for tools and test leads 
¢ Unbreakable mirror mounted 


under tester case for 


ITV adjustments. 
Dealer Net 


West Coast Office 


Model 201-C 
(counter 
model) 





77 SEARING AVENUE, MINEOLA, NEW YORK 


4306 W. Victory Bivd., Burbank, Calif 





luced ¢ Sturdy 
x3 


tally 


1S 1 
O meg 


2 OO rT 
OLTAGE RAN( 
VOLTAGE RAN 


500 
500 V. 
E RANGES 10 meg- 


* RANGES: 0 to T e CA- 
RANGI 001 . . 


1 finish 


8 xX 


ks all 


ELENIUM, 


) ma. to 


Model 800 CRT TESTER-REACTIVATOR 


m TESTS = REPAIRS  REACTIVATES all 
BLACK and WHITE and all COLOR picture tubes 


e TESTS 

life expectancy 
elements ¢ REACTIV 
a controlled high y 
seen and controlled 

e Tests the red, gree 
tubes separately « Al 
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The completed unit. Author used a 6- 
terminal Jones plug to connect the sep- 
arate power supply. 


By J. H. THOMAS 


N the excitement over the Citizens- 
band communications many may 
have overlooked the simultaneous 
change in the control channels, which 

allows 30 watts input on one of them, 
channel 23 (27.255 mc). Most radio con 
trol transmitters were designed for the 
earlier 5-watt maximum input. But 
here is a compact, powerful transmitter 
which can take advantage of the new 
regulations for class-C transmission. 

The unit (Fig. 1) has a 30-watt in 
put and can be keyed (for carrier con- 
trol) or modulated for control by audio 
tones. The modulator is included in the 
anit, but the power supply (Fig. 2) 
is separate. Fig. 1 shows the complete 
schematic of the transmitter and mod 
ulator. Half of a 12AV7 is the crystal 
oscillator. Here you should note that fo 
30-watt input the FCC requires .005% 
frequency control (for less than 3-watt 
input .01% is permitted). Make sure 
that the crystal you buy has the proper 
frequency tolerance. The second 12AV7 
section is an amplifier driving the 6BQ6 
final. 

The 6BQ6 final amplifier is screen- 
modulated. This is one of the most 
economical ways of modulating, but you 
can’t use it and get 100% modulation 
about 80% is the best that can be ex- 
pected. This can be obtained with less 
than l1-volt signal at the modulator’s 
input. (For 100% modulation, the 
screen would have to be driven nega- 
tive.) 

Switch S enables the operator to se- 
lect modulated or unmodulated opera- 
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30 watts of remote-control power in 
a4x5x6-inch package 
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1—Cirecuit of the radio control transmitter. 


J2—standoff insulator 
Ri, 2—100,000 ohms, '/, watt J3—phono jack 
R3—56,000 ohms, | watt Li, 2—I5 turns No. 24 DCC on '/, inch 
R4—22.000 ohms, 2 watts coil form (Miller C-! or equivalent) 
R5, 7—470 ohms, | watt L3—I! turns No. |4 bare copper wire. W 
Ré—! megohm, '/, watt coil '/2-inch ID, 1'/4 inches long, supported 
R8—pot, 20,000 ohms, 2 watts or more, wirewound L4—2 turns No. |4 bare copper wire. Wind 
R9I—47 000 ohms, | watt ID, supported on standoff insulator 
All resistors 10%, tolerance Leave one end long enough to react 
Ci, 3—10 wut, disc ceramic ground. Mount surrounding cold end of 13 
C2, 13—20 uuf, disc ceramic S—spdt slide switch 
C4—50 wuf, disc ceramic or mica T—4:! audio interstage transformer 
C5, 8—.0! uf, disc ceramic Vi—\2AV7 
Cé—.00! uf, disc ceramic V2—6BQ6-GTA 
C7—.002 uf, disc ceramic V3—I2AT7 
C9, 10—0.! uf, paper Case, 4x 5 x 6 inches 
Cli—i—7 suf, trimmer Socket, octal 
Ci2—5-50 uwuf, trimmer Sockets, 9-pin miniature (2) 
All capacitors 600 volts Neon lamp (NE-2) 
Ji—phone jack, normally closed Miscellaneous hardware 
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FEEDTHROUGH { 
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Ri R2 C4 


A look inside the transmitter’s case. Another view of the 


4000 TOFINAL APL A each time you turn on the power, L1 rarage doo an 1 w make sure 

720V,CT/ZOMA 51)4-GB OSC-AMPL and L2 are properly tuned. A final tank the en be fore you 

8 K adjustment is necessary to match to the get the: n use this trans 

antenna you’ll be using. itter te a e with a paging 

2 4 | + +4 This kind of power can effectively receiver. Voice t on is not pel 

< a ee #L Az shut down communication on the upper mitted, bu ‘ g is. In the words of 
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PWR TRANS 





~~ Gsvr3a | 20/4s0v 4 Citizens-band channels foi miles . Part aph 19.34c) 
— around, if the communicators are using “ for t é t f objects o1 
Ee s.svasa TO HTS broadly tuned superregenerative re- the remote f devices used 
= ceivers. So use the transmitter spar- lely an ttracting atten- 
Fig. 2—Simple power supply for the ingly. The FCC permits the radio con ion.” 
transmitter. trol transmitter to be on only when yt é es will crop up. 
actually controlling objects. , g machines and 
In the modulator, with no modulation levices ove} ible distances and 
applied, R8 is adjusted for an antenna irning i rat imps on and off 
through R4. The transmitter is then current of about 80% of the I ——— ee tions. Industrial 
: position. However, this is difficult to s would i1 ( ening and closing 
operated with a key or switch connected ; ; : ; neat 
nae F judge with only a lamp load. Using a ors, guiditr ind loading de- 
, grid-dip oscillator as a detector may vices, etc. A friend of mine uses his to 
help, and it should show a reduction of anchor his boat nsiderable distance 
about 50% with the modulator in the from the ple ecial pelican hook 
circuit, disconnects the ng line from a 
What can you do with such a power- buoy after a it npulse starts the 
ful transmitter? Well, for one thing engine. Cont f engine and rudder 
you can consider control operations then brings the ngside, saving 
which would have had no margin of the owner a1 wing trip. 
safety with low-power transmitters. The statior t be licensed by the 
The usual reliable range of % mile can FCC. Such a license is not hard to get 
now be increased to many miles. If you if the equipment crystal-controlled 
are a rocket fan, you can control mis- and meets othe pecifications as_ set 
siles with it. If you just want to open forth in part f the rules. END 


tion. In one position, UNMOD, the screen 
is directly connected to the plate supply 


Adjusting the unit is easy. Hook up 
a dummy load, two No. 31 bulbs in 
parallel, across J2 and ground. Next 
tune the resonant circuits, L1-Cl and 
L2-C3, with a grid-dip oscillator to a 
frequency slightly higher than 27.255 
me. This must be done with the tubes 
in place since their input and output 
capacitances contribute to the total cir- 
cuit capacitance. Then apply power and 
tune the bulbs in the dummy load for 
maximum brightness. Lack of signal 
will show up immediately as a sudden 
increase in plate current to the final. 
When the transmitter is lighting the wae ae 
bulbs, slowly increase the inductance of © Operates on Citizens band ®@ Long-range radio contre BE! Ba | 
Ll and L2 a bit at a time, again in- © 30-watt input © Tone or carrier type operation 
creasing the bulb’s brightness. Sud- 
denly you will reach a point where no Unit meets author's specificat 
signal is generated. Back off a quarter to _— no signs of frequency dritt 
of a turn on both L1 and L2, and turn (All ptroges: to proper ‘requer = 

llowable tolerance is .005%.) hon 

the power off and on to shock the crys- TESTED 
tal into operation. If the bulbs light 
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‘Tube-Changing 
‘The « 
‘Tough 
Ones 


By JACK DARR 


RADIO-ELECTRONICS TELEVISION CONSULTANT 





Changing a tube ts often only the 


start of a repair job. 


It Can indicate burnt-out resistors, 


shorted capacitors or other damaged components. 


HAT finishes Ozz-wald,” said the 

Old-Timer, laying down his sol- 

dering gun. “Now we'll let him sit 

and cook for a while. Make sure 
his horizontal sweep is back in order. 
So, Junior, with the work out of the 
way for a while this looks like a good 
day for me to do a littk 
get ready.” 

The Young Ham tore off a couple of 
pieces from the filthy cloth which was 
referred to as “the shop’s clean rag” 
and pretended to stuff them in his ears. 
The Old-Timer made _ threatening 
motions at him and resumed. 

“Well, sir, there’s more to 
changing’ than just pluggin’ in 
tubes. F’rinstance, if you open up a set 
and find the B-plus fuse blown, you 
might just put a new fuse in and go on, 
but if you do, you'll probably be back 
pretty soon. You oughta check the 
damper tube. Here.” He pointed to it 
in the set on the bench. “See? Better 
check it for shorts by flipping it pretty 
hard with your finger, like this.” He 
snapped his middle finge: 
tube base. “If there’s any shorts in it 
you'll notice it arcin’ and sparkin’ right 
down here at the base of the elements. 
You m hort it out and blow a fuse, 
but better blow it now than after you 
leave. Lots of guys replace the damper 
tube anyhow, whenever they find that 
fuse blown, just for luck.” 

“How about the high-voltage recti- 
fiers?” asked the Young Ham. “They 
give a bit of trouble too, don’t they?” 

“Yes, but not as much,” replied the 


84 


lecturin’, so 


‘tube- 
new 


against the 


Old-Timer. “They’re pretty easy to spot. 
If you can draw a fairly 
the plate cap, but haven’t got any high 
voltage on the picture tube, change the 
rectifier. But don’t assume the rectifier’s 
good if you can’t get an arc; I’ve found 
several of ‘em that must have 
shorted. If they’re weak you'll get 
‘blooming.’ The picture will get a lot 
bigger when you turn up the brightness 
control. Generally goes out of focus at 
the same time.” 

“Can’t you get the same 
from the horizontal output tube?” 
the Young Ham. 

“Nope, just the opposite,” 


rood are f 


been 


symptoms 


asked 


said the 


Checking tube-element voltages from 
the top of the chassis. All it takes is a 
test-socket adapter. 


Old-Timer. “Usual sign of that 
narrow picture. Weak tube don’t ha 
enough poop to swing the beam al 
way across. Also, a weak oscillator 
will narrow the picture. Look 
though; I found one once that bloor 
just like a bad 1B3—turned out 
a bad 6SN7 in the horizontal oscill 
Those are pretty scarce though. Y’ want 
to look out for two-tube troubles. If 
oscillator gets weak and don’t drive 
output tube and it’s run for some t 
the output tube may get weak 
being underdriven and 
much plate current.” 
“Oh,” said the Young Han, ‘ 
the final in my transmitter!” 


drawings 


“Pree-cisely,” said the Old-1 
“Same identical thing, in fact 
horizontal output tubes operate« 1 
exactly like your finals. Horizont 
linearity control works kinda lik« 
plate tuning. It ‘tunes’ the output 
stage so it will work most effici 
So if you lose the drive on one 
hard-workin’ little tubes, th: 
are you'll weaken it considerabl 

then! Here’s somethin’ you've 

do every time you change the hor 
output tube or oscillator. Check 

that the output tube has the p 
amount of drive on its grid. Unle 

do that, the chances are the new 
won't last too long!” 

“How you gonna check that without 
taking the set out of the box?” asked 
the Young Ham. “The grid’s on the 
bottom, pin 5, isn’t it?” 
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EW life-giving, profit-building 

N features are built into every 
SYLVANIA-6AU4-GTA TV-damper 
tube. Consider, for one feature, the 
SYLVANIA SARONG CATHODE 
and how it adds dependability to tube 
life. SARONG provides uniform 
spacing between cathode and plate— 
reduces possibility of plate-to-cathode 
arc-over. SARONG prevents the 
build-up of “whiskers” inside the cath- 
ode sleeve that can develop during 
other types of coating processes — 
reduces possibilities of cathode-to- 
heater arc-over. 
Consider, too, the “pigtail” heater in 
SYLVANIA-6AU4-GTA. Welded 
securely to the stem-lead, it reduces 
heater “hot spots” and the possibilities 
of heater burnout. Mor: rectangu- 
lar top and bottom micas with excep- 
tionally wide slots increase the resist- 
ance of dc leakage patl! further 
reduce the possibilities of internal arc- 
over and breakdown 


There’s extra profit assurance, too,with 


SYLVANIA-6AU4-GTA. Every one 
of them is tested for shorts emission 
- al and the ability to withst rc-over at 


5000-volts peak inve 1e anode. 


WITH So, “wrap up” the profits you make 


by putting a “dam; on call- 


backs. When you ask y distributor 
for 6AU4-GTA’s, always specify 
SYLVANIA., 


Electronic Tubes Division, Sylvania 


HELPS You Electric Products Inc 40 Broad- 


“WRAP-UP” PROFITS! = 


SYLVA 


sutsidery of GENERAL TELEPHONE & ELECTRONICS 


system / 
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“On the 6BQ6, 6CU6 and some others 
it is,” answered the Old-Timer. “Here’s 
the answer to that problem.” He 
reached a long arm up to a little shelf 
over the bench, and brought down an 
adapter. Turning the set off, he re 
moved the 6BQ6, plugged it into the 
adapter and replaced it in the set. Turn- 
ing the set on, he reached for a vom 
lying nearby. “See? The grid comes out 
to these little studs on the side here. 
Measure it with that little vom we keep 
in the tube caddy. There’s one of these 
adapters in the tool kit too. See here? 
28 volts negative. That’s about what it 
should be. For this tube and this 
that is. There’s some variation, but not 
too much. Now if that’d down 
around 15 volts, we’d have had to check 
the oscillator, the setting of the hori 
zontal drive, or something. If you don’t 
get enough drive, you’ll notice the plate 
showing a little color and that ain’t 
right. Shouldn’t run red-hot, like the 
tubes in your transmitter sometimes 
do.” 

“Aww, they were only a little pink,” 
said the Young Ham. “That just means 
they’re good tubes!” 

“Yep, rf output and heat the ham 
shack, all for the same price, huh?” 
said the Old-Timer. “But we ain’t in 
terested in heatin’ the house here; we 
just want a good picture.” 

“Yeah, and how about some of these 
tight-fitting doghouses? If you raised 
the tube that much, the plate cap would 
short to the shield or at least arc over!” 
argued the Young Ham. 

“Simple. Use some of that amateur 
ingenuity. Looky,” and the Old-Timer 
pulled the tube, removed the adapter 
and slipped a short piece of solid in- 


set, 


been 


6AU6 VIDEO IF'S 


AC 


cage 


— 
Hg 


TO 270 V SOURCE 


(FILTER OUTPUT B+) 


Fig. 1—Typical series 
B-plus circuit. 


TO 3RD VIDEO 
a 
F AMPL 


sulated wire over the grid pin, afte 
bending a loop on both ends and sliding 
the insulation back a bt. 
tube, he clipped the voltmete: 
the loose end. “Verstehen sie das, 
kinder?” he grinned. The Old-Timer had 
worked in South St. Louis long enough 
to pick up a smattering of “commercial 
German” and never tired of showing it 
off. 

“Jawohl, Grossvater!” said the Young 
Ham, who hadn’t been listening to him 
all year for nothing. 

“’Nother thing,” continued the Old 
Timer, “you always oughta check you 
horizontal ho!d for proper range. In the 
average set with a good strong signal, 
you should be able to hold the picture 
over the entire range of the hold cor 
trol. Of course, this means only the 
standard carbon-pot type of hold con- 
trol, not some of them sets like the 
RCA’s and the Stewart-Warner 9126 
where the hold control knob was actu- 
ally the end of the slug in the horizontal 
oscillator coil and you could keep turn 
ing it as long as you wanted to, almost. 
If your picture falls out with only a 
little turn of the control, chances are 
you’ve got a weak tube 
Change it and see if your hold range 
doesn’t go back to normal.” 


Replacing the 


lead to 


oscillator 


Combination troubles 

“Now you get to the 
troubles. Stuff that’s caused by 
tube, but shows up like it was another 
one! Look here,” taking a 
from the file and spreading it on the 
bench. “What’s going to happen if you 
get a heater—cathode short in this audio 
tube?” 

“T don’t know. 


combination 


one 


schematic 


Let’s see and 


300MAY }600 MA 


Fig. 2—Old-style series-heater circuit with two major branches. Each 
string carries 300 ma. If either 6AU6 in the upper string devel- 
ops a heater-cathode short, the remainder of that string will go out. 


the Young Ham bent over the schemat 
(Fig. 1). 

“I'll give you a hint. Follow 
cathode circuit and see where it goes 

“It goes to. the if plate ”” 

“Yep. That’s a series-B-plus cit 
They’ve got around 300 volts in 
power supply, so to save makin’ : 
age divider they eonnect the audio 
put and the video if’s in 
their plate supply. If you’ll check tl 
voltages you'll see that each one rur 
about 150 volts from plate to cathods 
Now, you see they show the audi 
plate 260 volts, the cathode 135 volt 
and the if p'ates 135 volts. This is f 
ground, of ‘course. Now, what 
if you get a heater—cathode 
that 6V6 audio output?” 

“You’d have the 260 volts on the 
plates,” said the Young Ham. 

“Hello? Where’d you get th 
volts?” said the Old-Time: 

“Well, it’d go right throug! 
audio stage and to... Oh! I see 
said heater—cathode short! You'd 
260 volts on the plate an 
voltage on the if’s at all!” 

“Now you’re gettin’ better,” ap] 
the Old-Timer. “Wouldn’t get 
picture, would you? Nor much 
on account of you’d lose the 
nal at the same time in the if’ 
you might be lookin’ for trouble 
instead of in the sound tube wh« 
actually was. If that audio tubs 
too gassy or its coupling capacit 
leaky, you got troubles too. That 
the bias, also the current drain 
audio tube, and fouls up the plate 
ages on the if stages.” 

“This gets more and more co! 
cated as we go along,” sighed the Y« 
Ham. 

“You ain’t been anywhere yet,” 
the Old-Timer. “Another place wi 
heater—cathode shorts’ll really get 
is in the series—heater TV sets (Fig 
Half your tubes will be lit, the 
half dead. Whenever you see that 
dition, you can generally find a heat 
cathode short somewhere. If you've 
got three or four tubes burning, cha 
are they’ll be burning real bright 
account of they’re tryin’ to use up a 
the current that should have supplie 
the whole string! Way to catch that 
to look for the last tube in the string 
that’s burning. Lot of people now 
putting diagrams of the filament st: 
inside the cabinets, bless thei) 
hearts. Remember that Westing! 
we checked yesterday? Had a 3AI 
shorted out, and we looked on the dia 
gram, traced it right down, and the 
it was. Sure appreciate the guy tl 
put that there!” 

“Yeah, that’s 
Young Ham. 

“And we can use all the help we 
get!” said the Old-Timer 
“Here’s another dandy. There’s not} 
these things would rather do than 
you up the garden path with a lot 
false symptoms. You got a set with al 
the symptoms of age trouble: weaving, 
buckling and, if you check the voltage 
at the age test point, there ain’t any 
Ah ha! Age trouble, you say. You 


series, 


happe! 


short 


a udio 


ound 


helpful,” agreed 


fervent 
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change the age tubes; no help. Fina'ly 
you come up with a grid—cathode short 
in the second if tube! It’s lowering the 
signal and shorting out the age in the 
if stages, and there you are.” 

“That’s what was the matter with 
that Philco last week, wasn’t it? I re- 
member what you called it!” laughed 
the Young Ham. 

“All right, I’m ashamed of myself. 
Another case where you can get trou- 
bles, even after you replace the bad 
tube, is a tuner like the one we had 
last Tuesday. Remember? 6BZ7 shorted 
out, so we replaced it. Still had snow, 
so we had to take out the tuner and 
replace the two little resistors in the 
plate circuit that had burned to a crisp 
when the tube shorted. That’s the one 
where the "BZ7 plate was red-hot! 

“Now you take color sets, you’ll find 
all of the same symptoms in ’em, just 
like the black and white. Only thing, 
you’ve got a few more circuits in ’em. 
Now if you’ve got a good picture, but 
no color or the color won’t hold, you 
start lookin’ for some tube that han- 
dles the whole color signal—the burst 
amplifier, color killer, bandpass ampli- 
fier, and so on. Now if only one color 
was missin’, say you didn’t have any 
red in your picture, you’d start lookin’ 
for a tube that handled only red signals 

a de restorer, or red amplifier, or 
somethin’ like that. Simple, see?” 

“Yeah, simple,” agreed the Young 
Ham, dubiously. “I can imagine!” 

“Now you can also get intermittents 
from tubes and lots of ’em! Take that 
set last week. Three other guys had 
worked on it without finding the trou- 
ble. I turned it on and the trouble 
showed up right away. I had to pull 
it out of the cabinet and check it with 
a scope, though, to be sure. It would 
play along perfectly and then blam! 
White-out! Scope showed no signal at 
the plate, but plenty at the grid. Nothin’ 
between the two points except tube, so 
I replaced it. Took my high-power mag- 
nifyin’ glass to the thing and, sure 
enough, you could see it then. The 
cathode ribbon was loose where it was 
welded to the tube pin! When she got 
hot, away she went, pulled loose. Like I 
say, I was just luckier than those other 
guys. It showed up for me.” 

“Aw, that wasn’t luck, that was su- 
perior technical ability,” said the Young 
Ham. “You’re just smarter than they 
are. How about a raise?” 

“I'll raise you, young squirt,” said 
the Old-Timer. “Well, Ozz-wald,” ad- 
dressing the TV set which had been 
playing perfectly throughout all this 
discussion, “I reckon you’re all right, 
so we can bundle you up and take you 
to your owner. Rain’s stopped and it’s 
about time to choose up sides an’ go 
home.” As he reached for the cheater 
cord, the picture gave a couple of wig- 
gles, bowed in the center, and quietly 
faded out. The Old-Timer stared at it in 
amazement, while the Young Ham 
roared with laughter. Peering into the 
back of the set, the Old-Timer shrugged 
and reached for a 5U4. “Guess the 
dern thing musta been listenin’.” He | 


grinned. “Got a bad tube!” END |! 
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the ultimate in 
a dynamically- 
balanced 
tonearm 

NEW 


Model S-220 
12” arm 


PLUS THESE EXTRA FEATURES... 
@ Acoustically isolated counterweight. 


@ Exclusive precision low friction Sili- 
cone damped horizontal bearing — 
eliminates horizontal oscillation. 


e Exclusive gimbal assembly incorpo- 
rates individual double sets of 5 ball, 
1 mm. bearings — provides freest 
lateral and vertical motion and as- 
sures perfect tracking. 


@ Plus many other exclusive Rek-0-Kut 
features. 
16” arm........34.95 net 
Extra Stereo Shell— 


Model S-260 

Model PS-20L ... 5.95 
Still available— 
Model $-120..12” arm..Now 24.95 Net 
Medel S-160..16” arm..Now 27.95 net 
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INDUSTRIAL TEST UNIT 


One-transistor instrument is a measuring device, continuity 
checker, signal injector and audio generator 


By WM. F. KERNIN 


ERE is a device, originally de- 
signed to handle a measurement 
problem in_ industrial  elec- 
tronics, that proved to have 
numerous practical uses in the radio 
and TV service business as well as on 
the home experimenter’s workbench. To 
list uses to date: a preset 
level or temperature indicator, a tube 
filament checker, a continuity checker, 
an af—if-rf signal It is simple 
and efficient—completely self-contained, 
battery-powered and enough 
to fit into your tool box 
Originally, an instrument to indicate 
when the solution in a tank had reached 
a given level was needed. Visual indica- 
tion was desired from the elec- 
tric line were taboo, for safety reasons; 
long-life battery 
For a 


were to be 


its t 


some of 


injector 


compact 


Cords 


economical, 
was 
two probes used, so 
when the solution touched both at 
set level, the indicator would 
on. One difficulty—any 
probes must be ac. Direct 
the 


operation 
element, 
that 
the 
zo 
on the 
current would 
And this ac 
no shock hazard 

schematic diagram shows 
circuit that fulfilled all those 
transistor blocking - oscillator 
supply provides the high voltage 
the NE-51 indicator light. It is 
terned after the high-ve 
counter supply presented b 
G. Knight, RADIO-ELECTRONICS, 
1956 Bias 
lower than 
output of 


required. sensing 


light 
voltage 
decompose solution. 
must present 

The the 
needs. A 

power 
for 
pat- 
GM 
Thomas 
Septem- 
resistor R is much 
‘beef the 
Capacitor C 


ltage 


ber, 

normal to 
the generator 
determines primarily the fre 
pulse repetition rate. The 
quency choke RFC I 
improve the efficiency of 
by blocking the energy from 
the de supply. Jacks J1 and J2 
are the input terminals for the sensing 
An UTC H-1 
former was used 
construction, improved terminals 
better mounting However, 
less expensive O-1 or O-2 may be 

The output potential in this unit 
lights the NE-51 to full brilliance when 
the probes shorted. However, there 
is no shock hazard even if should 
grab the bare probes in both hand 

Power for the unit lied 


is suppiled by 
88 


up” 


yuency o1 
radio fre- 
included to 
the oscillator 
oscillator 
powel 
probes, miniature trans- 
its rugged 
and 
the 
used 


because of 


system. 


are 


one 


= 


Wa 


The Injec-Check has sockets for quick filament checking 


two inexpensive penlight cells. Current 
drain averages 4 ma. 


A level indicator 

In operation, the probe tips are set 
at the desired height in the tank or 
vessel. Filling of the tank may begin 
as soon as the unit is turned on—no 
warmup time is needed. When the 
solution contacts the probes, NE-51 
lights. When the level falls, the contact 
path between probes is broken—and 
the light out. 

The unit may be used as 
level indicator. Here the } uld 
stay lit until the solution fell below 
the preset level of the probes 

As a checkout feature fo1 
a momentary shorting switch may be 
connected between J1 and J2. To check 
the condition of the device when turned 
on, the switch is and, if all 1 
well, the light should go on. 

Proper operation depends upon : 
degree of conductivity of the so 
No attempt was 
volatile or turbulent liqui 


goes 


light w 


the unit 


closed 


made to se 


Also a thermometer 
As a 


set-temperature monitor, 
unit is with a 
thermometer as the 
This type of thermometer—particula 
the delicate, precision ones 


a low-potential low-current 


used mercury 


sensing 


require 


indicating 


device to avoid contaminating th 
mercury. The NE-51 draws only 90 
microamperes to glow at full brilli 
in this unit. Hence it 
the mercury thermometer 


ince 
in 


works we 
contact 


And a continuity checker 

Now for the bonus. By addi: 
tube sockets shown by the broker 
in the diagram, the original 
be used as a go—no-go tube fila 
continuity checke 

The NE-51 indicator light bi 
is not affected by normal 
sistance current filame 
be tested as surely as the highe 

The photographs 
used for a typical unit. A 4 x 4x 
box is the basic pac! 
choice of tube ockets show: 
the tube type 
in service work handle ¢ 
odd tubes as continuity) 
a pair of external test probs 
used with the typical vor 
be plugged into J1 and J2 

Operation as a filament cont 
checker is simple. The unit i 
on; the tube is inserted in the 
socket. If the light lights, the 
is good. The same holds true 
probes—continuity lights the light 


ilament 


Lowest 
show the 
utility 
common 


To 


well as 


most of 


those 


Or a signal injector 
This device combines in one } 


RADIO-ELECTRONICS 





Inside view of Injec-Check 


several features that are particularly 
handy in servicing the series-string ac— 
de type of radio. Besides its use as a 
tube filament and continuity checker, 
it provides a signal source for injection 


heard as a distinctive “growl” or buzz | 


from the set’s speaker, if all is well. 
The technique of signal substitution 
in servicing is fairly well known and 
need not be discussed here. To couple 
the signal into a set, one probe from 
the hot jack—J1—is all that is normally 
required. The ground return—J2—may 
be used for a stronger signal. END 
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The instrument is basically a transistor 
oscillator and neon-tube indicator 
R—3,300 ohms, '/, watt 


your assurance 
of brand name 
quality 








NO-NOISE 
VOLUME CONTROL 
and CONTACT 
RESTORER 





OISE”’ 


ai UG BS 


NO-NOISE 
TUNER-TONIC 
with PERMA-FILM 


@ Cleans, lubricates, 
estores all tuners, 
including wafer type 

@ Non-toxic, non-in- 
flammable 


@ For TV, radio and 
FM use 


At your 
Jobbers 


5” PLASTIC 


EXTENDER 


Assembly 


: : a C—i0 uf, 10 volt 
into the radio under test. The wave- — Se 


form at jacks J1 and J2 is rich in 
harmonics, producing strong af, if and 
rf signals simultaneously. Thus, signal 
injection can begin right at the antenna 
and be applied to any and all stages. 
The output, or audio component, is 


V—CK722 

RFC—rf choke, 2.5 mh 

S—spst switch 

BATI—1! 5-volt penlight cells (2) 


Miscellaneous hardware 


TV-RADIO Servicemen or Beginners... 


Send for 
7-Volume Job-Training Set 
on 7-Day FREE TRIAL! 


Answers ALL Servicing Problems QUICKLY ... 
Makes You Worth More On The Job! 

Put money-making, time-saving TV-RADIO-ELECTRONICS 
know-how at your fingertips—examine Coyne’s all-new 7-Volume 
TV-RADIO-ELECTRONICS Reference Set for 7 days at our 
expense! Shows you the way to easier TV-Radio repair—time 
saving, practical working knowledge that helps you get the BIG 
money! How to install, service and align ALL radio and TV sets, even 
color-TV, UHF, FM and transistorized equipment. New photo-instruc- 
tion shows you what makes equipment “tick”. No complicated math 
or theory—just practical facts you can put to use immediately right 
in the shop, or for ready reference at home. Over 3000 pages; 1200 
diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only $4 in 7 days and $4 per month until $27.25 plus postage is paid. 
Cash price only $24.95. Or return set at our expense in 7 days and owe 


nothing. Either way, the FREE BOOK is 
“LEARNED MORE FROM THEM 


yours to keep. Offer limited, so act NOW! 
THAN FROM 5 YEARS WORK!” —§ FREE DIAGRAM BOOK! 
*‘Learned more from your first two We'll 


W send you this big book, ‘150 Radio 
volumes than from 5 years work."’ Television oe Peers and Diagrams Ex 
me * ABSOLUTELY FREE just for examin 
oa Guy Bliss, New York : ing Coyne’s 7-Volume Shop Library on 7-Day 

Swell set for either the service FREE TRIAL! Shows how to cut servicing time 
man or the beginner. Every service by reading picture-patterns, plus schematic dia 
bench should have one.''—Melvin were for ne ze and radio sets, Yours FREE /- 

whether you keep the 7-Volume Set or not! Mail 
Masbruch, lowa. coupon TODAY! . ail fe 
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T—transformer, UTC H-!, O-!, O-2 or equivalent 


PILOT—NE-5!, bayonet socket, clear jewel 

JI, 2—tip jacks (H. H. Smith 1505 or equivalent) 

Tube sockets (octal, loctal, 9-pin miniature, 7-pin 
miniature), battery holder, 4 x 4 x 2-inch box 


. 1455 W. Congress Parkway, Dept. AO-T!, Chicago 7, 
‘ 


8 Yes! Send me 

_ 8 Sent me 

» ELECTRONICS Set 
. Patt & Diagra 


~// 


813 Communipaw Avenue 


Like Having An 


VOL. 1—EVERYTHING ON TV- 
RADIO PRINCIPLES! 300 pages 
of practical bun- 
dreds of illustrations. 


VOL. 2—EVERYTHING ON Tv¥- 
RADIO-FM RECEIVERS; 403 
pages; fully illustrated. 

VOL. 3—EVERYTHING ON Tv- 
Se 336 pages: 


trations, circuit 
diagrams. 
VOL. 4—EVERYTHING 
ICING INSTRUMENTS! they 


work, how to use them. 368 
pages; illustrated. 





ON SERV- 


P.S. Be Sure To 
NO-NOISE 
RUBBER COAT 


@ Push Button 
@ For Pin-Point Applications 
e 3. 


s Not Cause Shorts 


ELECTRONIC CHEMICAL CORP. 


Jersey City 4, N. J 


Ask For 
6 oz 
Spray Can 


The First 
Practical 
TV-RADIO- 


types of sets. 437 pages; illus- 
trations, diagrams. 

VOL. 6—TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in- 
cluding UHF, Color TV and 
Transistors; 868 pages. 

VOL. 7—TRANSISTOR CIRCUIT 
HANDBOOK! Practical 

covering Transistor Applications; 
over 200 Circuit Diagrams; 410 
pages. 


ALL 7 BOOKS HAVE BRIGHT, MODERN. 
VINYL CLOTH WASHABLE COVERS 


FREE BOOK—FREE TRIAL COUPON! 


} Educational Book Publishing Division 


* COYNE ELECTRICAL SCHOOL 


COYN Ss 
a erns 
Name 
Address 
City 


O Check here 
charges. 7-Day M 


TV-RADIO 
Ir l 


Ilinois 


Oa ee ae 








SUPERIOR'S NEW MODEL TW-11 


STANDARD PROFESSIONAL 


TUBE TESTER 


*® Tests all 
Lock-in, 
miniatures, 
types, etc. 
*® Uses the new self-cleaning Action 
Switches for individual element Because 
all elements are numbered according to pin-num- 
ber in the RMA base numbering system, the user 
can instantly identify which element is under test. 
Tubes tapped filaments and tubes with 
filaments terminating in more than one pin are 
truly tested with the Model TW-11 as any of the 
pins may be placed in the neutral position when 
necessary. 

*% The Model TW-11 does not use any combina- 


including 4, 5, 6, 7, Octal, 
Miniatures, Sub- 
fuse 


tubes, 
Hearing Aid, Thyratron, 
Novals, Subminars, Proximity 

Lever 
testing 


having 





Model TW-11—TUBE TESTER . . . Total 
Price $47.50—Terms: $11.50 after 10 day 
trial, then $6.00 per month for 6 months 
if satisfactory. Otherwise return, no ex- 
planation necessary! 


tion type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong 
socket 

*® Free-moving built-in roll chart provides com- 
plete data for all tubes. All tube listings printed 
in large easy-to-read type. 





NOISE TEST: Phono-jack on front pane! for 
plugging in either phones or external amp! 
fier will detect microphonic tubes or nois¢ 
interna 


due to faulty elements and loose 


connections. 


EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT TUBES 


Previously, on emisison-type tube testers, it 
has been standard practice to use one scale 


for all tubes. As a result, the calibration fo 


types 
small portion of the scale 


restricted 


The extra scale 


low-curent has been 


used here greatly simplifies testing of low 


47° 


current types. 


The Model TW-11 operates 
on 105-130 Volt 60 Cycles 
A.C. Comes housed in a 
handsome, portable Saddle- 
Stitched Texon Case. Only 
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Model 80 — ALLMETER... Total Price 
$42.50—Terms: $12.50 after 10 day trial, 


20,000" \:;"ALLMETER 


THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 


6 INCH FULL-VIEW METER provides large 
easy-to-read calibrations. No squinting or guess- 
ing when you use Model 80. 

MIRRORED SCALE permits fine accurate meas- 
urements where fractional readings are impor- 
tant 


CAPACITY RANGES permit you to accurately 


© A built-in Isolation Transformer automatically isolate 

Model 80 from the power line when capacity service is ir 

® Selected, 

are used as multipliers to assure unchanging accurate reading 
: all ranges. 


7 D.C. VOLTAGE RANGES: 
Ohms per Vo 
6 A.C. VOLTAGE RANG s: 


t 


1% zero temperature coefficient metalized resist 


SPECIFICATIONS: 
(At a sensitivity of 20,00 
it) 0 to 15/75/150 S00 5 750/1500 (7500 Volt 
E 


measure a// condensers from .00025 MFD to 30 
MFD in addition to the standard volt, current, 
resistance and decibel ranges. 

HANDSOME SADDLE-STITCHED CARRYING 
CASE included with Model 80 Allmeter at no 
extra charge enables you to use this fine instru 
ment on outside calls as well as on the bench 


(At a sensitivity of 5.000 Ohms per Volt) 
0 to 15/75/150/300/750/1500 Volts. 
3 yp RANGES: 
0 to 2,000 000 Ohms. 0-20 Megohms 
2 CAPACITY. RANGES: 


Mid., 
5 D. Cc. CURRENT RANGES: 
= td D.- aaaectaies 0 to 7.5/75/750 


Mid. to 30 Mfd 


Milliamperes, 0 


then $6.00 monthly for 5 months if satis- 
factory. Otherwise return, no explanation 
necessary] 


3 DECIBEL RANGES: — 6a to + 18 db 
14 db to + 38 

34 db to + 58 ~ 

80 Alimeter comes complete with 
operating instructions, test leads and oars 
able carrying case. Only 


in your shop. 


NOTE: The line cord is used only for capacity 4 
measurements. Resistance ranges operate on Mode! 


$4950 
self-contained batteries. 


GENOMETER 


7 Signal Generators in One! 


M R.F. Signal Generator for A.M. Bar Generator 

 R.F. Signal Generator for F.M. 1 Cross Hatch Generator 

Audio Frequency Generator Color Dot Pattern Generator 

Marker Generator 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 
e. 3 a ag mt VARIABLE AUDIO FRE- BAR GENERATOR: The Mode! 

e ode A enometer 4 | Bar Pattern 
provides complete coverage for QUENCY GENERATOR: In ad- 50A projects an actua 7 . : 
A.M. and F.M. alignment. Gen- dition to a fixed 400 cycle any TV Receiver Screen. Pattern w 
erates Radio Frequencies from  sine-wave audio, the Model consist of 4 to 16 horizontal bars or 
100 Kilocycles to 60 Megacycles TV-50A Genometer provides a 7 to 20 vertical bars. 
on fundamentals and from 60 . 

variable 300 to 20,000 THE MODEL TV-50A 

cycle peak wave audio signal comes absolutely complete 


Megacycles to 180 Megacyciles 
with shielded leads and 
MARKER GENERATOR: The Mode! TV- 











Model TV-50A—Genometer. Total price— 
$47.50—Terms: $11.50 after 10 day trial, then 
$6.00 monthly for 6 months if satisfactory. 


Otherwise return, no explanation necessary! cycle 





on powerful harmonics. 
CROSS HATCH GENERATOR: The DOT PATTERN GENERATOR (FOR COLOR TV) operating instructions 
Model TV-50A Genometer wil! project a Although you will be able to use most of your 50A includes all the most frequently 
cross-hatch pattern on any TV picture Hs rl standard equipment for servicing Color needed marker points. The following 
: : : markers are provided: 189 Kc.. 262.5 Kc., 

— an —. en ge - hee Pattern Generator. The Dot Pattern projected on » Ke., 600 Ke. 1000 Ke., 1400 Kce., 1600 
= — orizontal and vertical limes = any color TV Receiver tube by the Model TY- 
interlaced to provide a stable cross- 50 will enable you to adjust for proper color 4 “ie.. 10.7 "Mc. (3579 Ke. is the color a 
hatch effect. convergence. burst frequency). 

EXAMINE BEFORE YOU BUY! 


the one addition which is a ‘‘must'’ is a Dot 
2060 Ke., 2500 Ke., 3579 Ke.. 4.5 Mc., 
RADIO-ELECTRONICS 





The Model 88....A New Combination 


TRANSISTOR RADIO TESTER - 
DYNAMIC TRANSISTOR TESTER 


The Model 88 is perhaps as im- 
portant a development as was the 
invention of the transistor itself, 
for during the past 5 years, mil- 
lions of transistor radios and other 


transistor operated devices have 
been imported and produced in 
this country with no adequate pro- 


vision for servicing this ever in- 
creasing output. 


The Model 88 was designed 
specifically to test all transistors, 
transistor radios, transistor record- 
ers, and other transistor devices 
under dynamic conditions 





— AS A TRANSISTOR RADIO TESTER -- 


We feel sure all servicemen will agree that the instruments and the receiver by means of a built-in High Ga 
methods previously employed for servicing conventional tube radios Tracer until the cause of trouble whether it be 
and TV hove proven to be impractical and time consuming when used component or even a break in the printed 
for transistor radio servicing. The Model 88 provides a new simplified pointed, The injected signal is heard on the 
rapid procedure — oa technique developed specifically for transistor is followed through the various stages. Provisio 
radios and other transistor devices on the front panel for plugging in a V.O.M 

An R.F. Signal source, moduloted by an audio tone is injected into ment of signal strength 
the transistor receiver from the antenna through the R.F. stage, past The Signal Tracing section may also be 
the mixer into the |.F. Amplifier and detector stages and on to the for listening to the “‘quality’’ of the 
audio amplifier. This injected signal is then followed and traced through stages. 











AS A TRANSISTOR TESTER oe 


The Model 88 will test all transistors incuding NPN and PNP, is self-evident. A further benefit 
silicon, germanium and the new gallium arsinide types, without referring you to test new tronsistors os they a 
te characteristic data sheets. The time-saving advantage of this technique 


SPECIFICATIONS: 


Mode! 88 operates on a self-contained 4, volt battery and is always Ved Transistor Tester: 
ready for instont use on the bench or in the field 





The transistor tester 
portant transistor characte 
Signal Injector: and gain (beta) 

; 2 he le » tes 

The signal injector used in the Mode! 88 is a new deporture in signal The leakage te 
source design. Previously, signal sources were provided by signal gen- 
erators operating on a single frequency ond requiring retuning. The 


connection open circuited 
covers all the leakage 


transistor types 
Signal Injector of the Model 88 employs o transistor in a grounded transistor pe 


emitter self-modulating blocking oscillotor generating a low R.F. fre The goin test (beta 

quency providing stable hormonics to 30 megacycles. A power output by the bose current 

of over 2.5 volts peck to peok is provided. An attenuator prevents value of 50 micoamperes 

overload of the receiver or the omplifier under test gain (beta), is reod direct 
The Model 88 will test o/ 

Si | T moanium, silicon, gallium arse 

ignal Tracer: aaa haan 

Two high-gain grounded emitter transistors ore utilized in a high gain Model 88 comes housed in @ handsome po 

omplifier with sufficient output to operate the built-in 4%" Alnico V toble case. Complete with a set of Clip-On » 

Speoker. A diode is used as ao “clamp” to prevent overloading of the Cables for Transistor Testing, on #.F. Diod 
Probe for &.F. and 1.F. Tracing; an Audio Probe 

ovtpul stoge. A volume control permits attenuation of strong signals for Amplifier Tracing and a Signal Injector Ca 

Provision is also made on the front panel for the addition of a meter ble. Complete—nothing else to buy 

or an oscilloscope for quontitative evalvation of the signal strength. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C0. D. 


, Pll Ee en 
Try ony of the institu. g MOSS ELECTRONIC, INC. 
facing page for 10 1 Dept. D-813, 3849 Tenth Ave., New York 34, N. Y. 
days before you buy. Please send me the units checked on approval. If completely satisfied I will pay on 
If completely satisfied ff the terms specified with no interest or finance charges added. Otherwise, I will return 
then send down pay- after a 10 day trial positively cancelling all further obligations 
ment and pay bal- 
ance as indicated on 
coupon. No Interest 


qa Gas 

dde not com- 0 Model TV-SOA Total Price $47.50 } Model 80 Total Price $42 

pletely satisfiedre- [J $11.50 within 10 days. Balance $6.00 $12.50 within 10 days. Balance $6 
LA 








Mode! 88 Total Price $38.50 0 Model TW-11 Total Price $47 
$8.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6 
monthly for S months monthly for 6 months 


turn unit to us, no monthly for 6 months monthly for S months 4 r 
explanation neces- 
sory. 


Export Division: Rocke International Corp., 13 East 40th St., New York 16, N.Y 
Be ee SSS eS See SESE SEE SE EEE SE ESE SE SE TE SE SE SE SS eS See 
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F you’re among the thousands who 
think that an ordinary television 
antenna atop the roof is safe from 
lightning, you’re wrong, says the 
Lightning Protection Institute. 

Studies of some 1,500 lightning-fire 
and damage losses, reported in news- 
papers during a 3-month period, reveal 
that upward of 4 of them involve 
television sets and their antennas. 
That’s no small matter—$4,800,000 an- 
nually. 

Those facts pointedly illustrate that 
an unprotected antenna actually invites 
lightning to strike. There are more than 
40,000,000 televis masts in this coun- 
try, and it is inevitable that this forest 
of high-rising meta! towers will help to 
increase the losses suffered from light- 
ning strikes—unless the masts are pro- 
tected. 

Total annua ghtning losses in the 
US are placed at 600 persons killed, 
more than 1,500 injured, along with 
$120,000,000 in property losses. Light- 
ning is the biggest single cause of fires 
in rural and outlying suburban areas, 
being responsible for 37 of all such 
fires 

Tying the TV antenna into the home’s 
lightning-protection system is one means 
of helping to reduce losses. Where a 
building does not have a complete light- 
ning protection system, grounding the 
TV mast properly will only partially 
protect it. To ground a TV antenna ade- 
quately, in addition to a 10-foot ground 
rod, tie-in should be made to the water 
system, electrical and telephone grounds 
and any metallic bodies within 6 feet 
of the down conductor. Ordinary TV in- 
stallations in then ‘ are inade- 


quately grounded, d the antenna is 


not a lightning-} 


Basic information 

Lightning w most likely strike the 
highest object in é Because of 
its height above surrour g objects, Scores of lightning losses involving proper. This is recommended 
the antenna becomes thi iost likely TV antennas lead the Lightning Pro- premise that some protection 
lightning target tection Institute to endorse strongly than no protection at all. 

A TV antenna, even though 5 index this requirement in the Underwriters’ If the TV antenna is cent 
according to most t mé rers’ Laboratories code: grounding the mast can be t 
recommendations (and with a lightning “Radio and television masts of metal, complete lightning protect 
arrester), does not offé : ightning regardless of location on building, shall home by continuing the ca 
be bonded with standard conductor and - 
fittings to the main conductor of the “ L re 
nected with ; eavy enougn ! lightning protective system. It is also foot intervals if the building 
does it provide th propel to recommended that a lightning arrester longer) from the TV ma 

¥ be installed on the lead-in wire, tape, or : 

ning rod Where a television a I i n sides of the building. This 
Most antennas, pula stalled on a building p had + the usual TV installatior 
belief, do not lightning protection (a | ng-roe idering the danger to life and 
a — ” system), the metal ma 

itself 


protection directions (and adding tern 


earth to functior dge and down to g 


importance of trained ens 
] ‘ Ol vit 

tower should be conne« ' becomes eve n more a D 

tem. If the tow: . ' y tate to seek professional | 

n all instances, whether f 

a TV set and antenna o1 


lightning-protection system. H 


rrol ( i 
ground above the building, it 


earth. 
W nen to ground to confo 

groundec , onan. reau of Standards mel! -. Pot 

to be dow t pug the ise building, the TV mast alone 


1 ] 
Alternate method 


leap ove atively simple. 
pipes, or follow t ! na | ; The drawing illustrates 


down conductor cont 


the antenna is at either er 


the least, y “an expect damag ( Where a building is 1 led tl lightning arrester is connect 
vhateve han 1 i bol a complete lightning | ectior tem, TV lead-in and then fastene 
passes throug "Vv t and safety with economy is the t mast with an approved 
ended in ¢ ied tangle of wire an word, the institute ad ill prot (which generally come 

at the worst, injury death to occu- tion of the TV antenna ar t. = arrester). Many good arrest 
pants. will partially pretect 1e iil f the market; the important 
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An increasing number of TV-related lightning 


fires occur each year. Most could be prevented 


if proper grounding techniques were used 


3002 LEAD IN 





MAST 


_— CLAMP 


Lightning traveled “down” a 
TV lead-in and made a new 
entrance for this kitchen. 


Mast should be grounded 
to copper rod sunk into 
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watch for is the Underwriters’ Labora 
tories label. 

The drawing also illustrates how the 
ground cable is connected to the TV 
mast, using a UL-approved cable clamp. 

The ground cable is run from the 
connection at the mast, along the roof 
ridge (hidden by placement along ridge 
rolls), down the gable side (hidden 
under eave), then down the building 
side, 

There are several rules governing 
cable installation. The cable shall have 
no bends sharper than 90°. The radii of 
all curves should be at least 8 inches. 
Lightning, with its sudden rise time, will 
not travel through a cable that has sharp 
bends if it can find a shorter path to 
ground (a jump across several feet to 
a water pipe is not uncommon). The 
cable is to be supported every 3 feet on 
open-air runs, and maintain a _ hori- 
zontal or downward course, free from 
down and up (V or U) pockets. 

The cable is connected to an approved 
ground rod with a standard ground-rod 
clamp. The ground rod is driven 10 feet 
into permanently moist soil, at least 
2 feet away from the house foundation. 
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moist earth. 
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k GROUND ROD 


Standard materials 

Copper and aluminum are acceptable 
materials for lightning-protection sys- 
tems, but should never be used together 
without special connectors. Aluminum 
parts must be larger than equivalent 
copper parts for equal conductivity. 

The copper cable should weigh at 
least 187.5 pounds per 1,000 feet (indi- 
vidual wires making up the cable should 
be at least of No. 17 gauge). This cable 
is three times the size of a No. 6 cable 
which most manufacturers and _ in- 
stallers recommend. Aluminum cable 
should weigh at least 95 pounds for the 
same length. 

Ground rods, solid copper or copper 
clad, should be at least % inch in diam- 
eter and 10 feet long. 

Connectors and fasteners must be of 
the same material as the cable. Gal- 
vanized or plated-steel nails, screws or 
bolts are not acceptable on copper 01 
aluminum installations. 

Service available 

The Lightning Protection Institute, a 
non-profit Chicago organization, offers 
its help whenever it is needed by any- 
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GE WORK SéEKi 


Spotlights you for quality TV service right when 
demand hits its peak! The year's top business, 
profit-builder for technicians! 


An 55 million TV owners will want their sets 
to be in first-class condition when the umpire 
calls “Play ball!” The neighborhood technician 
whom owners know best will be the one to bene- 
fit. Don’t miss this profit opportunity! General 
Electric is going all-out to help you—by telling 
World Series fans whom to call, where to go for 
fast, reliable TV check-up. To the technician 
who installs G-E tubes! He’s the best! And just 
around the corner! 


60 GE 


Long before the first day’s pitchers have been 
named, G-E displays and promotions will be 
pulling customers into your shop. Once play 
starts, fans in most large cities will receive fre- 
quent radio reminders that you are ready to 
serve them fast and well. Go World Series with 
General Electric! Get ready for a B-I-G two 
weeks of business! See your G-E tube distribu- 
tor! Distributor Sales, Electronic Components 
Div., General Electric Company, Owensboro, Ky. 


60 GE 








to ring up 
service dollars! # e yy 
Timely, high-impact display items like call us fe our SPECIAL WORLD SERIES PUNE. up 


these will draw more customers to your  SPSLAL 
shop, pay off in stepped-up income. , 

General Electric has ready for you 

many other World Series displays, 

advertising helps, and novelties, all new 

and exciting. See them today at your 

General Electric tube distributor’s! 


Progress ls Our Most Important Product 


GENERAL 7 ELECTRIC 





NEWarhka« 


Manufacturers of the 
world famous line of 
Golden ’60 electronic kits 


Versatile MULTITESTER KIT 


for laboratory, service shop and 
amateur use 

4," meter (400 micro- 
amps movement). Separate 
scales for AC voltage and 
current, DC voltage and 
current, decibels and re- 
sistance. Bakelite case. 
Construction manval, bat- 
teries available. 


— $13. 50 


WITH STAGE- BY-STAGE 
ASSEMBLY AND CHECK SYSTEM 


Unique ARKAY 
tuner kit permits 
checking of each 
stage as it is fin- 
ished. Modern slim- 
line chassis. Five 
separate controls 
plus fine tuning ring 
on channel selector. 
Clean design, su- 
perb performance. 


Mode! 14123 $79 Q5 '< 


mounted on 
easy-to-read " crm? 
schematic ,& % =, 
board ; as “a 


Model 
DD5 


$39.95 


10 project EXPERIMENTERS KIT 


I 


A complete radio education in one 
project. Consists of a 5 tube super- 
het radio mounted on a large 
demonstration board. Clearly il- 
lustrates circuitry and the functions 
of the components. 


10 PROJECTS 
ONLY 


$13.95 


Educational, practical. Build a radio receiver, 
phono-microphone amplifier, broadcast station, 
signal tracer, electronic timer, five other pro- 
jects. Teaches functions of circuitry while you 
have fun building. With detailed 12 pg. 
instruction manual. 
all prices 5% higher west of the Mississipp 


For complete catalogue of ARKAY KITS write today to: 


18, N.Y 


arthay 
: ( 


Richmond Hil 


Van Wyck Expressway 


and 


TUBES 
Ml. 


=— 


HERE was a slight letdown this 
month. Release of new tubes and 
transistors slacked off to a mini- 
mum. However, several! interesting 
types were announced, one with a cir- 
cuit diagram showing how it is used. 


6EQ7, 12EQ7 

Two multi-unit 9-pin miniature tubes 
| made up of a diode and a 
| cutoff pentode. They are 
use as combined _if-amplifier 





remote- 
for 
and 


designed 


LAG-55 AUDIO GENERATOR 
SINE SQUARE 

A multi-purpose 

measurements on audio equipment 

-amplifiers, 

Three waveforms : 


generator for 
speakers, networks 
sine, square and 
complex for all types of measure- 
ments including response, distor- 
tion, transient and I-M distortion 
checks. Full range is 
to 200,000 cps, output 5 volts 
with minimum amplitude variation 
throughout whole range 


trom 20 


attesting their excellence in 


Cable Address 





Jesign 


AM-detector in AM and AM-FM re- 
ceivers. The pentode can also be used 
as an rf amplifier; the diode for auto- 
matic volume control. The only differ 
ence between the two tubes is in their 
heater ratings. The 6EQ7’s heater is 
rated at 6.3 volts, 300 ma. The 12EQ7 
at 12.6 volts, 150 ma. 

Maximum ratings of the pentode se 
tion of these RCA tubes when used as 
a class Al amplifier are: 

Vp 300 

Ves (positive value) 300 

(negative value) 300 

Ver (pos bias value) 0 

(neg bias value) 50 

Vea 300 

Pp (watts) 3 

S3inpw (mw) 200 
G2input (for G2 voltages 

up to 150) (mw) 600 

The diode section of the ’EQ7 
rated at l1-ma maximum plate current 
2N734, 2N735, 2N736 

A group of general-purpose, 1 
double-diffused silicon mesa transi 

BASE COLLECTOR 


EMITTER + 4 


100 
2N734,2N735,2N736 


with a beta range that 
(minimum for the 2N734) and gos I 
up to 200 (maximum for the 2N736) 
All have a free-air dissipation 
of 500 mw and a high breakdown volt 


start at 


rating 


neu “ ASADER” test tnstrument 


The LEADER test instruments ore being used in the more than 36 countries 


performance and usetulness 


OHMATSU ELECTRIC CoO. LTD. 


2596, 5-CHOME, KAMIMEGURO, MEGURO.-KU. TOKYO, JAPAN 
“ OHMATSUELEC ° 


TOKYO 





| 


OUT OF SPACE? 


You bet we I we were 
about AUDION 


1 Hi Fi 


“=| audisin 


tree | 
| 25-E Oxford Road 


Values 


Catalog 
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Massapequa, New York ! 


HI-FI & STEREO 
COMPONENTS 
SPECIAL PAC KAG D DE al 
No sal a acee ) 
fe bigg 


 BONAFIDE EL EC TRONIC: s 
Dept. — 10, 89% Cortland St., N N.Y 
WE WILL NOT BE Samsoln 
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NEW TUBES AND SEMICONDUCTORS (Continued) 


Maximum ratings for these Texas 
Instruments transistors are: 
2N734 -735 -736 
Vee 60 60 60 
Ves 5 5 5 
hte (Vce=5, ke=5 ma, 
=! ke) 50 100 200 
The diagram shows a simple cascaded 


2N736(3) 
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« 
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< 
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< 
+. 100pf 
+ eo 


audio amplifier using the 2N736. It has 
a typical current gain of 92 db at 1 ke. 
10-Pin Tubes 

A new construction in miniature re- 
ceiving tubes is the 10-pin envelope 
announced by Sylvania. The unit uses 
the regular 9-pin arrangement (like the 
12AX7 or 12AU7) with an additional 
pin centered in the pin circle. The first 
tubes to use the new design are a double 














tetrode for use as an rf amplifier, oscil- 
lator—mixer in FM tuners and receivers. 
Another unit will be a triple triode for 
use as an rf amplifier, oscillator—mixer 
and afe. 


7262-A 

A 1-inch camera tube (vidicon) in- 
tended for use in small, compact, tran- 
sistorized television cameras. It can be 
used for televising black-and-white or 
color scenes in industrial and other 
closed-circuit TV applications. The high 
sensitivity of the tube makes possible 
nigh-quality pictures under normal 
room lighting conditions. The sensi- 
tivity of the 7262-A can be expressed 
as equivalent to a photographic film 
with an ASA exposure index of 600. 

TARGET 


SHOR PIN 7262-A 


c 
Characteristics under typical oper- 

ating conditions for this RCA tube are: 
Vos (decelerator) & Vc; (beam-focus) 300 
Ve. (accelerator) 300 
Ve. (for picture cutoff) —45 to —100 
Visual equiv signal-to-noise ratio 300:1 
Voianting (min peak-to-peak) 

arses applied to Gl) 

when applied to cathode) 
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sAMOV ING ?P a 
If you're moving please don't forget to 


send us your old address as it ap- 
pears on your latest copy of the mag- 


azine. Include the numbers shown 
beside your name. If possible, send 
us the actual address label which is 
pasted on the lower right hand cor- 
ner of the front cover. Be sure to in- 
clude your postal zone number (if 
any) with your new address. If we re- 
ceive this information before the 20th 
of the month, you will continue to get 
RADIO-ELECTRONICS without inter- 
ruption. 


Please send data to 
Subscriber Service 
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154 West 14th Street + New York 11, N. Y. 
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Short Wave Listening”’ 
narrated by Alex Dreier, Radio-T¥ “Man on the Go” 
* President's voice from outer space! 

* Actual capture of a desperate crimingll 


* Radio amateur at Little America! 
© Ships at sea .. . aircraft in action! 


$-38E 


receiver 


$59.95 








3 short wave bands plus standard 
broadcast. Built-in speaker, head- 
set output. 


A 
‘mat e 
Cy ()hallicrafters 
; J DEPT. 23, CHICAGO 11, ILL. 
$ Gentlemen : Please rush by return mail my re- 
é cording, “The Amazing World of Short Wave 
@ Listening.” | enclose 25¢. 


* 
¢ NAME 





* ADDRESS 





STATE 
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how often 
could you 
have used... 


2 Models: No. 43H curved nose and Ne. 42H 
straight — Ask your distributor to show 
you Xcelite Seizers today 


shoe, 


XCELITE, INC. » 
Canada: Charles W. P 


ORCHARD PARK, N. Y. 
. Ltd., Toronto, Ont. 
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is Your Library 
of Tung-Sol Tips 
Up To Date? 


O far there have been ten issues in 

Tung-Sol’s free monthly series of 
Tung-Sol Tips. Each one contains 
important technical information for 
servicemen who want to get more of 
the lucrative industrial electronics 
service business. If your library is 
not complete here is your oppor- 
tunity to bring it up to date. Or per- 
haps you have not yet subscribed to 
Tung-Sol Tips. If that’s the case 
this is the time to get your name on 
the mailing list. The service is free, 
the only cost is the 4¢ stamp you'll 
use to send us your name. New sub- 
scribers will get all back issues. 


Tung-Sol Tips is edited to give 
servicemen a broad understanding 
of electronic components and their 


use in industrial equipment. Every- 
thing from theory of operation to 
application, installation and main- 
tenance is covered. Tips is another 
of the many services which Tung- 
Sol offers to help servicemen expand 
their businesses. 


So if you are not yet on the mailing 
list or if you have missed out on any 
of the first issues get in touch with 
your Tung-Sol distributor or write 
directly to Tung-Sol Electric Inc., 
Newark 4, N. J. 


Sales Offices: Atlanta, Ga.; Columbus, 
Ohio; Culver City, Calif.; Dallas, Texas; 
Denver, Colo.; Detroit, Mich.; Irvington, 
N. J.; Melrose Park, IJil.; Newark, 
N. J.; Philadelphia, Pa.; Seattle, Wash. 
Canada: Toronto, Ontario. 


These 10 Important Subjects Should Be 
In Your Tuna-Sol Tips Library 


. Semiconductor Rectifiers 
2. Gas-Filled Rectifiers 


3. Theory of Thyratron Operation 


. Practical Applications of 
Thyratrons 

. Photo-electric Theory and 
Operations 

. AC Amplifiers 


7. Practical Applications of 
AC Amplifiers 
. DC Amplifiers and Choppers 
. Mobile Equipment 
Communications 
. 11-Meter Band Citizen’s 
Communications 


Back copies are available, write for those you want. 


Soon to be on its way to subscribers, No. 11 is devoted 


to DC Power Supplies. 


s) TUNG-SOL 


a 
new 


PRODICTS 


WALL OUTLETS for TV ante: 
systems. Flush-mount (shown) 
surface-mount styles. Come with | 


~ 


with no-strip terminals. 300 
Flush-mount type in_ brass, 
chrome. Surface-mount type in ivor} 
Winegard Co., Burlington, Iowa. 
PACKAGED CIRCUITS (27) for T\ 
and hi-fi use have been added to PE‘ 
line. Included: balanced dual capacitor, 


: 


loudness contour networks, phase de 
tector, diode-triode Couplate. Cen- 
tralab, 900 E. Keefe Ave., Milwaukee 1, 
Wis. 

REPLACEMENT PARTS for TV 
Deflection yokes DY-35A, DY-36A re 
place Philco 76-9173-13/14 and Emersor 
7083538, respectively. Horizontal output 





' 
4 


transformers HO-312, HO-313, HO 
replace Emerson 738160, 738162, 73 
respectively. Filter choke C-2343 
henry at 300 ma). 70.7-volt out 
transformers (shown); A-8080 (1—5 
watts), A-8081 (6—10 watts), A-8082 
(11—15 watts). All have five powe1 
ranges in 1-watt steps. 8- and 16-ohm 
secondaries.—Chicago Standard Trans- 
former Corp., 3501 Addison, Chicago 18, 
Ill. 

TRANSCEIVER model GW-80 for 
low-power unlicensed or licensed Citi- 
zens band use or 10-meter ham band 
Fixed-tuned superregenerative receiver, 
crystal-controlled transmitter. Volume 


RADIO-ELECTRONICS 





Of all the audio problems confronting sound engineers, one of the most difficult to overcome is the use of n spacious areas. 
Churches, auditoriums and amphitheaters present formidable problems in room acoustics and 1 berat le audio qual 


of level and 


Consequently, microphones cannot be placed at conventional distances from the source of sou 

“presence” further add to the enigma of proper pick-up. The Model 644 Sound Spot is the answer 

within an included angle of 90° at high frequencies, high axial sensitivity, wide frequency response « 

wind noise cancelling characteristics. Its highly directional feature permits unusual microphone w 

in loudspeaker placement. Effective cancellation of sound at the rear and sides for unparalleled reject 

ra without frequency Teapenep loss. See Polar Pattern, Stop at your Electro-Voice distributo 
Dependir ng on Ac oustical « 


Other features: Output leve 3 db. 150 ohm and high impedance. Impedar 
moving one cor ti ector rv Jance only: line balar } ind 

phased. Acoustalloy diaphragm, shielded from d nd magnetic particles c j Polar 
circuit with Alnico V ar \rmco magnetic ir , %"-27 Satin Pattern 
chrome finish. 18 ft. cable with MC4M connect OFF swit tch, Size: 2544" diam. 1 


Net Wt.: 2 Ib. 9 oz. less cable. List Price 00. Desk stand available (extra). 
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RCA KIT 


FOR VALUE, QUALITY AND PERFORMANCE! 


VOLT-OHM-MILLIAMETER 


only $29-95 (includes batteries, probe and cable 
with slip-on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory- 
wired and calibrated—only $43.95*) 


Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra l-volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing—new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bies in a breeze! 


FEATURING: ohms-divider network fuse-protected - easier-to- 
read scales + extra-large 5% inch meter - polarity reversal 
switch + excellent frequency response - full-wave bridge 
rectifier + low circuit loading + standard dbm ranges. 


SPECIFICATIONS: Input Resistance—20,000 ohms per voit on DC; 5,000 ohms per volt on AC «+ 
Accuracy—+ 3% DC, + 5% AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 volts, AC 
and DC; 50 pa 1, 10, 100, 500 ma, 10 amps (DC) + Extra Scales—250 mv. and 1 volt (dc) - Frequency 
Response—AC-flat from 10 cycles to 50 Ke (usable response at 500 Kc) + Ohms—3 ranges: Rxl— 
(0-2,000 ohms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) + Dimensions—W. 514”, 
H. 6%”, D. 346” 


3-INCH OSCILLOSCOPE 


95° 

only $79 (complete with Low-Cap, Direct Input 
Probe and Cable) (also available factory-wired and cali- 
brated—only $129.95") 


The first ‘scope kit with ‘‘get-up-and-go!"" Use it for practically 
everything—video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre-amps, radios and 
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and 
you can take it with you, on the job, anywhere! 


FEATURING: voitage-calibrated frequency-compensated, 3 to 1 
step attenuator - scaled graph screen and calibrating voltage 
source for direct reading of peak-to-peak voltages + ‘‘plus- 
minus” internal sync holds sync up to 4.5 Mc «+ shielded in- 
put cable with low capacitance probe included + weighs only 14 
pounds « includes built in bracket to hold power cord and cables. 


SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth, 
within —3 db, 20 cps to 150 Ke «+ Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/ 
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc «+ Vertical input impedance—At Low-Cap cable 
input...10 megohms, 10 uuf (approx.); At Direct-cable input...1 megohm, 90 wuf (approx.) - Sweep 
om Sawtooth Range, 15 cps to 75 Ke; Sync, external, + internal; Line Sweep, 160° adjustabie 
phase. 





RCA WV-77E (K) 


VOLTOHMYST°® 


95° 
only $29 (also available factory-wired and calibrated 
only $43.95") 


Think of it—an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
bie kit you've ever seen! 


FEATURING: ohms-divider network protected by fuse + ultra-slim 
probes and flexible leads + sleeve attachment on handle stores 
probes, leads, power cord + separate 11/2 voits rms and 4 volts peak- 
to-peak scales for accuracy on-low ac measurements + front-panel 
lettering acid-etched. 


SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7 

overlapping ranges; AC Volts (RMS)—0.1 voit to 1500 volts in 7 over- 
lapping ranges; AC Volts (peak-to-peak)—0.2 voit to 4000 volts in 7 overlapping ranges; Resistance 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator 
alignment + Accuracy—+ 3% of full scale on dc ranges; + 5% of full scale on ac ranges + Fre- 
quency Response—flat within + 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and 
the 4, 14, and 40-volt peak-to-peak ranges « DC Input Resistance—standard 11 megohms (1 megohm 


resistor in probe). *User Price (Optional) 








See them ail/ at your local RCA Test Equipment Distributor! 


RADIO CORPORATION OF AMERICA 


ELECTRON TUBE DIVISION HARRISON, WN. J. 





NEW PRODUCTS (Continued) 


control, push-to-talk button, telescoping 
antenna. Kit or wired, carrying case and 
shoulder strap.— Heath Co., Benton 
Harbor, Mich. 


TRANSCEIVER for 27-me C 
band. 22-channel transmitte1 
ceiver. Pretuned sealed oscillator. | 


5 watts input. 5 tubes. Supplic 
tubes, crystal, antenna, microp 
Radio Shack Corp., 730 Comn 
Ave., Boston 17, Mass. 


ALL-CHANNEL TUNER fo 
tal-controlled Citizens-band re 
Plugs into receiver in place of 


No batteries or power sourc: 
2-inch vernier dial. 2x4x4 
Crown Electric Products Co., 
171, Orange, N. J. 


Al DIO-GENERATOR, 
Sine-, square-wave output. 
cycles. Pushbutton range 
Schmitt trigger circuit supplic 
wave. Output voltage: sine wa 


: ' 
{7 
$ * 

a 

~ ® 
(rms), square wave 20 mv to 7 
peak). Less than 1% distortion 
wave. Square-wave rise time 0 


Jackson Electrical Instrument 
McDonough St., Dayton, Ohio 


() t » O00 


AC VTVM model 715, 10 rang 
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NEW PRODUCTS (Continued) 


300 volts full scale. Low range 10 mv 
full scale. Accuracy 5% of full scale. 


Response 10 to 400,000 cycles +1 db. Db 
markings on scale, range switch.— 
Simpson Electric Co., 5200 W. Kinzie 
t., Chicago 44, Il. 


CAPACITOR ANALYZER, Transcap 
model TCA-1, for low-voltage low-leak- 
age tantalum and aluminum electrolytic 
capacitors as well as other low-voltage 
units. 5 ranges cover 1 wef to 2,000 uf. 


Meter reads insulation resistance from 
50 to 20,000 megohms and leakage cur- 
rent down to fractional microamps. 
Power factors measured by Wien bridge 
from 0 to 50%—Sprague Products Co.., 
335 Marshall St., North Adams, Mass. 
REACTANCE RULE 
nant - frequency, inductive - reactance, 
capacitive-reactance, coil-Q and dissipa- 


solves reso- 


tion-factor problems. Frequency range 
5 cycles to 10,000 me. Re-issued.—Shure 
Brothers, Inc., 222 Hartrey Ave., Evan- 
ston, Ill. 


STEREO CARTRIDGE model 9T. 
Turnover ceramic type. Smooth distor- 
tion-free response. Response 20 to 
17,000 cycles +1 db. ) 


Compliance 3.5 x 
’ \ 


& 


eS 
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This 
“automatic teacher" 


TAKES THE 
GUESSWORK OUT OF 
TV TROUBLE-SPOTTING 
AND REPAIR! 


Covers all causes of practically every 
trouble you are likely to be called on to 
fix including: 


BRIGHTNESS TROUBLES—CONTRAST 
TROUBLES—PICTURE DISTORTION— 
UNSATISFACTORY PICTURE DETAIL—LINE 
OR BARS IN PICTURE—SYNCHRONI- 
ZATION TROUBLES—MISSING PICTURE 
—SIZE AND CENTERING TROUBLES— 
SOUND TROUBLES—TELEVISION 
INTERFERENCE, ETC 


W MASTER 
GUIDE TO 


TIME-SAVING 
TV SERVICE 


A modern manual 
for fast, 
“symptomatic 
trouble analysis” 
and servicing 
of TV receivers. 


practically 

Just turn te 
exhibited by 
BOOK OF 
and where to « 
Explains pu 
useless testing 
and circuit 
cedures 


LOOK! LISTEN! 
Then Follow This Easy npr 


remark- 
k down TV 
in th 


vara 


T et 


Hand it a 


plains 

placemer 
HANDBOOK OF 

type and has st 

ise. Its QUICK ¢ 

you find what y 

Handbook i 1 

ginners and ex ie é 

10 days AT Ol IR RISK 


TRY IT 10 DAYS—See for Yourself! 


—— eee 


WINSTON, INC., | 


t 
for be- 
it for 


Dept. RE-100, HOLT + ag AF 
Technical Div., 383 Madis v 
New York 17, N.Y 


I 
| 
L tor 10- 

: Soe 

| SAVE: Send $7.50 with { " the postage 
| Same 10-day retur privil “ promptly 
| 

| 

| 

| 

| 

| 


refunded 


SERVICEMEN KNOW! 


Here they pay less and get the best 


HUSH « 


Chemically-Electronically, engineered for Tuners 
and Switching Mechanisms. 

When New HUSH is applied it will wash-away that dirt, leaving 

clean and positive contacts protected by a lasting lubricant. New 

WUSH is made from the finest solvents and it contains Electre 


Silicone oils. 


Also available—2 oz., 
containers 


8 oz., 32 Gz. 


6 oz. Spray can $2.25 


EVER - QUIET 


Since 1949 





Low tracking force (2 
3 grams for 
wear, in- 
106) 


10° em/dyne. 
grams for pickup arms, 
changers) reduces stylus 

(Continued on page 
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VOLUME CONTROL AND CONTACT RESTORER 
EVER-QUIET is a free-flowing liquid that leaves no powder resi 
due. Scientifically designed te seep around the shaft and pene 
trate the control or potentiometer, cleaning the contacts and 
leaving a safe protecting film. Harmless to metals, wire or 


carbon. 
6 oz. Spray can $1 59 net 


Also available— 
32 oz. containers 
2 oz. Bottle & dispenser 79¢c net 


CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 
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— > Se i 
A Home Study Program for Engineering Technicians and Profes- 
sional Engineers Comparable in Technological Content to College- 
Level Electronics Residence Courses. 


CREI's Extension Division offers combinations of 
courses in advanced electronics engineering technology 





to meet present or future employment requirements, 
and step up your earning power. 


A CREI program, the product of 
83 years experience, is neither 
short-cut nor magic formula. It 
is an accredited home study cur- 
riculum which may take as little 
as 18 months, or as much as 3 
years, depending upon the course 
selected and amount of stick-to- 
itiveness brought to bear. The 
program is designed specifically 
for men employed in a technical 
capacity in the electronics indus- 
try, where a shortage of man- 
power with advanced technical 
education not only exists, but 
shows every likelihood of in- 
creasing. 

Now fifth in volume among 
American industries, the elec- 
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tronics industry offers almost 
unlimited employment and ad- 
vancement opportunities. Appli- 
cations of new electronic devel- 
opments in automation, instru- 
mentation, industrial electronics, 
aeronautical electronics, guided 
missiles, servomechanisms, com- 
puters, astronautics and tele- 
metering create new jobs every 
day. Yet, paradoxically, indus- 
try growth does not always mean 
individual growth. Companies 
actively seeking men with 
modern, advanced technological 
knowledge are simultaneously 
firing mediocre men who lack 
this knowledge. 


CREI students (more than 


20,400 are currently enrolled) 
keep pace with the needs of the 
ever-advancing electronics indus- 
try and are eagerly sought by 
employers who offer solid oppor- 
tunities for rapid promotion. 
Since 1927 we have directed 
the technical education of stu- 
dents in advanced electronics en- 
gineering technology. We devel- 
oped the prototype civilian elec- 
tronics course for the Army Sig- 
nal Corps in 1941, supplied 300,- 
000 texts to the U. S. Navy ina 
special course for radio techni- 
cians in the South Pacific in 
1943, trained hundreds of techni- 
cians during World War II for 
the Signal Corps. We co-founded 
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the National Council of Technical 
Schools, which first established 
scholastic and business stand- 
ards for the technical school 
field. We were among the first 
three technical institutes whose 
curricula were accredited by the 
Engineers’ Council for Profes- 
sional Development. In 1946 we 
instituted the group training 
programs used by companies rep- 
resenting the cream of the elec- 
tronics and aviation industries. 
CREI courses are widely em- 
ployed today in company-spon- 
sored educational plans by com- 
panies throughout the U. S. and 
Canada. 


What does this record of 
achievement mean to you as a 
CREI student? It means that 
industry and the Armed Services 
alike respect CREI men. It 
means that your CREI diploma 
is a door-opener. Significantly, 
Help Wanted ads often specify 
“CREI education or equivalent 
required.” Our Placement Bu- 
reau, which helps grad- 
uates and advanced 
students find more de- 
sirable positions, is al- 
ways available to CREI 
men. While no place- 
ment guarantees will 
be made by CREI or 
any other reputable in- 
stitution, for many years the de- 
mand for CREI graduates and 
advanced students has far ex- 
ceeded the supply. 


CREI HOME STUDY ADVANTAGES. 

This advanced technical edu- 
‘vation is accomplished on your 
own time, during hours chosen 
by you. You waste no time 
in travel. You have plenty of 
time to do your best. Your 
work is under the supervision of 
a regular staff instructor who 
guides your progress step by 
step. Courses are prepared and 
taught by men experienced both 
in teaching and in electronics, 
presented in easy-to-understand 
form, kept up to date by periodic 
revision. Experience in more 
than three decades of home- 
study teaching, during which 
time we have corrected and com- 
mented on many hundreds of 
thousands of examinations, en- 
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ables us to anticipate questions 
in our lesson material. 


CRE! STUDENTS are professional 
electronics engineers and tech- 
nicians, all over the world and 
in every phase of electronics, 
about one-third military, the rest 
civilian. Their median age is 28. 
In 1958 they devoted approxi- 
mately 1,572,400 hours to 104,831 
lesson texts, 
answered and 
were individu- 
ally graded up- 
on 1,048,310 
searching 
questions and 
engineering 
problems. They 
studied advanced electronics en- 
gineering technology associated 
with transistors, microwaves, 
forward scatter, computers, ser- 
vomechanisms, radar, electronic 
navigational devices and the en- 
tire field of modern electronics. 
New students enrolled during the 
year are on the missile ranges of 
Vandenburg AF Base 
and Cape Canaveral. 
They are at Alamagor- 
do and China Lake, at 
SAC bases around the 
world. They are in the 
research laboratories 
and manufacturing 
plants where the latest 
electronic equipment is designed 
and produced. They maintain 
electronic equipment for United 
Air Lines, and Trans-Canada Air 
Lines. They share in electronics 
at All America Cables and Radio, 
Inc., and The Martin Co. They 
work for USIA (Voice of Amer- 
ica) and Columbia Broadcasting 
System, for Gates Radio and Fed- 
eral Electric, to name but a few. 
All of the firms mentioned offer 
their personnel CREI education 
under company _ sponsorship. 
CREI men are found by the hun- 
dreds among field engineers of 
major electronic manufacturers. 
They’re across the world and 
across the street. They’re men 
you'll compete 
with—to gain or 
hold your place 
in the electron- 
ics profession. 
If ambition is 
part of your 
make-up—if you 
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want to convert interest and en- 
ergy into dollars of income—if 
you want to convert your spare 
evening hours into material ben- 
efit and the personal satisfaction 
that comes with advancement 
and respect of your associates— 
then CREI’s home study educa- 
tion assures you of: 

1. A solid foundation of col- 
lege-level, advanced technical 
electronic engineering knowl- 
edge. 

2. A means of keeping abreast 
of the complex developments in 
electronics. 

3. The ability to communicate 
intelligently with your engineer- 
ing associates and superiors. 

4. The best preparation for 
professional advancement in elec- 
tronics as the industry demands 
more qualified personnel. 
QUALIFICATIONS FOR CREI. Col- 
lege degree is not essential. If you 
have had basic electronic educa- 
tion, practical experience in elec- 
tronics and a high school educa- 
tion, you can probably qualify. 
A good way to find out: Use the 
postage-paid card. It will bring 
you the free 54-page book which 
has launched thousands on their 
advanced careers: “Insurance for 
Your Future in the New World 
of Electronics.” Tuition is reas- 
onable and may be paid monthly. 
It takes just one $10-a-week 
raise to repay your investment in 
CREI education and leave you a 
substantial bonus the first year. 
Available to veterans under GI 


bill. 





RESIDENCE SCHOOL in Washing- 
ton, D. C. for those who can at- 
tend classes. Day and evening 
classes start at regular intervals. 
Qualified graduates earn AAS 
degree in approximately 27 
months. Electronics experience 
not required for admission. 


CAPITOL RADIO 

ENGINEERING INSTITUTE 

ECPD Accredited T nical Institute 
Curricula, Founded 1927 

Dept. 1410-G EE 
3224 16TH ST., N.W. 
WASHINGTON 10, D. C 
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If you are a career-minded 
engineer or technician... 


RE-DIRECT your 
future aims to 
high standing 
in NUCLEAR 
ENGINEERING 
technology 


Learn Nuclear Engineering Tech- 
nology through an advanced 
home study program offered by 
CRE! Atomics. Enrollment is 
limited. 


ONLY A LIMITED NUMBER OF MEN 
will be accepted at this time for this 
program of home study offered by 
CREI ATOMICS, an expertly-staffed 
extension division of The Capitol 
Radio Engineering Institute. 

U.S. Atomic Energy Commission 
states about the severe shortage of 
trained people in nuclear technology: 
“.. the immediate goal is to retrain, 
through short courses...those al- 
ready grounded in traditional disci- 
plines.’”’ Through CREI Atomics you 
can now combine your present tech- 
nical education and engineering ex- 
perience with knowledge in nuclear 
engineering and technology. The re- 
sult: increased career opportunities 
and corresponding income advantages 
as the nuclear field develops. 
Program of study includes— 


Nuclear Physics, Reactor Physics, Thermodynamics, 
Reactor Technology, Reactor Controls, Instrumentation 
for Reactor Control, Isotopes, Health Physics—many 
other subjects 


USE THIS COUPON TO REQUEST DETAILED CATALOG 


| CREI Atomics 
3224 16th Street, N.W. 
Washington 10, D.C. 


Please send me complete information 


about CREI ATOMICS. 


name 





street 
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NEW PRODUCTS (Continued from page 101) 


creases record life.—Sonotone Corp., 


Elmsford, N. Y. 


STEREO AMPLIFIER 299B 
improved version of 299. Monitoring for 
recording. Power increase to 50 watts 


model 


ay 


= =: ne. 








(IHFM §s standards). Extra-high-level 
input for electronic organs.—H. H. 
Scott, Inc., Dept. P., 111 Powdermill 
Rd., Maynard, Mass. 


ORGAN TUNER uses spinning strob- 


oscopic disc. Autotuner tunes most elec- 














tronic organs in minutes. 6%4 x 
2% inches. Microphone included.— 
Schober Organ Corp., 43 W. 61 St., New 
York 23, N. Y. 

SUPER TWEETER 7-202. Response 
3,000 to 40,000 cycles (to 22,000 cycles 
+2 db). Dispersion 120° in all direc 


tions. Power 30 watts. Built-in crossover 
and brilliance control. Impedance 8 
ohms.—University Loudspeakers, Inc., 
80 S. Kensico Ave., White Plains, N. Y. 


HORN TWEETER, Tempo High Note. 


2 x 6-inch horn loaded compression type. 


Shielded magnetic circuit, wide-angle 
sound dispersion.—Oxford Components, 
556 W. Monroe St., Chicago 6, III. 


SPEAKER —- BAFFLE combination 
uses Magni-Magic inverted speaker. 4 
series: (1) speaker and baffle; (2) 
speaker, baffle, volume control; (3) 
speaker, baffle, control, 70-volt trans- 
former; (4) speaker, baffle, trans- 
former. Blond, mahogany, walnut. 8- 
inch, 5-watt, 8-ohm speaker. Screw ter- 


minals—Utah Radio & Electronic 
Corp., 1124 E. Franklin St., Huntington, 
Ind. 


TRIHELIX SPEAKER SK-/80. 3 in 
dependent speakers on single frame. To 
minimize interaction, smaller speakers 
mounted off center. Built-in crossove: 
network with brilliance control. Overall! 
response 20 to 20,000 cycles (30 to 12, 


pp» 


Ya 
> “ 


000 cycles +3 db).—Lafayette 
Corp., 165-08 Liberty Ave., Jamaica 
m. 


Radio 


SPEAKER SYSTEM model 

Two 8-inch woofers, 5-inch tweet« 
sponse 35 to 15,000 cycles. 
crossover network. 22 x 12 x 
inches. High compliance plus high ¢« 
ciency. Enclosure filled with Acoustigla 
to eliminate panel resonance. Bircl 


cherry, walnut, mahogany. — Fisher 
Radio Corp., 21-21 44th Dr., Long Island 
City 1, N. Y. 

SPEAKER ENCLOSURE mod f 
Unfinished. Cutout for 8-inch 
sound-reinforcing ports. 10 x 


speake 


16 x 9 


inches. %-inch plywood, sanded on top 
and sides. Damping material installed 
—Homewood Industries, 26 Court St., 
Brooklyn, N. Y. 


RADIO-ELECTRONICS 





LOOK FOR 
THESE FEATURE 
ARTICLES 

IN 


HI-WAY FM — THE EASY WAY 
You can buy an FM radio for your car—but the monthly payments 
for some of them come pretty high. There’s an easier way—do it 
yourself. You can build this sensitive and selective FM car tuner, 
using a low-priced commercial set or an FM kit as the basic unit. 


HOW TO FIX RADIOS FASTER AND BETTER 


The Old-Timer insists he can diagnose the trouble in any radio re- 
ceiver in five minutes—and he proves it! He says, ‘“‘The only way to 
make money in radio repair is to fix "em fast, but good!"’ You can 
learn—and earn a lot from the tips he gives you. 


MORE EFFICIENT PA SYSTEMS 


Listen as an old PA man tells how a few tricks can make amplifiers 
sound better and increase their power-handling ability. This one will 
make your PA work—a lot easier—and more profitable. 


SIMPLE SWEEP GENERATOR USES VARICAP 


Make your old sig gen into a sweep generator. It's easy using one of 
the new variable capacitance diodes. You can combine varicaps and 
inductances to give any desired deviation up to 600 kc. 


mieieabeedeme (71S AND MORE IN RADIO-ELECTRONICS NOVEMBES 
memento 0 SALE OCTOBER 20 - RESERVE YOUR COPY NOM 


AT PRESENT : oe - “d 
LOW RATES year $4 + 2 years $7 + 3 years 





ON OCTOBER 31st RATES GO UP TO 
lyear$5 2years$9 3 years $12 
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NEW PRODUCTS (Continued) 
TAPE RECORDERS, mod: 


(shown) plays, records half-trac] 
phonic. Response 50 to 12,000 cy 
7% ips. 5 transistors, 2 tube 

262-SL plays 4-, 2-track stereo; 
4 -track monophonic. Respon é 


18,000 cycles at 7% ips. Mod: 
deck same specifications as 262-SL. A 
117 volts, ac-operated. Superscops 
Inc., 8150 Vineland Ave., Sun \ 
Calif. 
TAPE-PLAYER KIT mod: 
. .. the world’s standard wherever sound quality tor prerecorded 4-track stereo 
For use with separate stereo prea 
fier. Single control selects stor 


and dependability are paramount 


The prime purpose in the design of every Shure microphone is faithful 
sound reproduction. All are painstakingly designed, developed, 
manufactured and tested for flawless performance coupled with 
longest possible trouble-free service. Regardless of price, they will perform 
according to specifications and will operate for years 
without deviation from their original standards. 


MICROPHONES FOR EVERY APPLICATION—IN EVERY PRICE RANGE 
rewind, fast-forward. Mounts \ 
or horizontally. Flutter and w 
0.35°°, harmonic distortion lk 
2%. Finished, unfinished base 
able.—Heath Co., Benton Harbo 


PORTABLE RECORDER 
MR511 works on 7 AA-size cel 
current or 12-volt auto system 
1% hours at 1% ips. 3-inch ree! 


NEW UNIDYNE I1! UNIDYNE COMMANDO 

World's most compact probe-type World-famous dynamic micro- Controlled-Magne 
microphone with truly cardioid phone. Most widely used indoor- directional a 
unidirectional pick-up pattern ytdoor ur jirectional micro- achievement 3 

Only 5%” long! Dual impedance, phone. Specified by leading nominal cost. Can be hand-r 
superb response. Can be tra nd engineers, and most worn around put int 
ferred from stand to hand ir r ted by celebrities or withdraw 


stantly—without tools. $51 00 Net. $49.80 to $81.00 Net. too $16.50 to $23 10 Net. 
Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, Illinois 


The versatile MULTI-PROBE 


DOES THE WORK OF 4 PROBES! | sisvorives. 7 pounds, 3 x 6% » 


inches. ’61 line ranges from 


DC Probe |AC/Ohms Probe} recorder-players to monophonic mods 


for home use.—Telectrosonic Corp., 
18 37 St., Long Island City 1, N. 


~Bt 
Can be used RF Probe TURNTABLE AND ARM Re: 


with your 


VIVM 
poo model mp-1 ¢q75 |Lo-Cap Probe 


TRACER , at Dealer Net 

<< Now for the first time — exclusive with MERCURY — 
a MULTI-PROBE that does all the work of 4 different 
A quarter turn of the head probes. Functions: DC position . . .matches VTVM in- 
Save the selects either DC, put impedance « AC/Ohms position . . . for all low 
cost of AC/Ohms, Lo-Cap frequency, low impedance, voltages and wave forms « 
4 separate or RF probe RF position . . . a demodulator for checking RF volt- 
probes! positions ages, wave forms and signals and TV/radio RF and IF 
: Stages ¢ Lo-Capacity position . . . a must for high im- 
: pedance, TV sync and radio circuits where regular 

Available only through parts distributors —_ probes overload the circuit. 


77 SEARING AVENUE, MINEOLA, NEW YORK 
MERCURY ELECTRONICS CORP., West Coast Office: 4306 W. Victory Bivd., Burbank, Calif 
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NEW PRODUCTS (Continued) 


Mark VIIla. Hysteresis motor, 4 speeds. 
Noise level 50 db below average record 
level. Stereo pickup arm pivot-mounted 
with ball-bearing races to minimize 
friction. Mounting board, two 3-foot 
cables supplied—Radio Shack Corp., 
730 Commonwealth Ave., Boston 17, 
Mass. 


HIGH-FIDELITY pickup arms and 
turntables. ST-33 turntable (shown): 
hysteresis-synchronous motor, 4 live- 


rubber shock absorbers, polyurethane 
drive belt. %-inch steel mounting plate 
has hole for pickup arms. PK-33 turn- 
table similar in kit form. 212 series 
arms dual-viscous-damped. Kits avail- 
able.—Gray Manufacturing Co., 16 
Arbor St., Hartford 1, Conn. 


CABINET KIT model CK-14. Ellipti- 
cal port broadens frequency response. 


No source separation between high, 
middle, low frequencies. — Lafayette 
Radio Corp., 165-08 Liberty Ave., Ja- 
maica 33, N. Y. 


ANTENNA TOWER No. 55. Rigidity 
and strength in heights up to 450 feet. 
10-foot hot-dipped galvanized sections 





constructed on 18%-inch triangular pat- 
tern.—Rohn Manufacturing Co., 6718 
W. Plank Rd., Peoria, Ill. END 





All specifications are from 
manufacturer's data 
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IAN VA D.V.. 


i TUNERS 
-» 


Noted for their 


HOT ROD 
(turret-type) 


DEPENDABILITY | 
| ... HIGH QUALITY 
and LOW COST 


a 


SILVER SEALED 
(switch-type) 


HI Fi 
(FM) Tuner 


That’s why the world’s leading set manufacturers rely on 
the trouble-free TARZIAN TUNER for the excellent performance 


of their receivers. 


Today TARZIAN TUNERS are backed up by more than 
15 years of experience in the design . . . development . 


and production of more than 15 million TV Tuners 


And, Tarzian is the only commercial manufacturer 

both the Hot Rop (turret-type) and SILVER SEALED 
(switch-type) . . . as well as the newer Hi Fi FM Tuner. 
All embody the high standards of QUALITY... 
DEPENDABILITY . . . and PERFORMANCE that have made 
Tarzian a leader in the field. 


For more information, write t Department 
Tuner Division 


SARKES TARZIAN INC 


east hillside drive + bloomington, indiana 
gton, 


Manufacturer } sdeast Equipment 
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BECOME A RADIO TECHNICIAN 
for only $26.95 


BUILD 20RADIO 


CIRCUITS AT HOME 


with the New Progressiv 
RADIO “EDU-KIT"® 
All Guaranteed to Work! SILVERTONE 7140-A 


PRACTICAL only Complaint was color fringing obviously caused 


horizontal dynamic convergence. When an attempt was 
to adjust convergence, no response was obtained f 
red or green horizontal phasing controls. The contro! 
is shown in the diagram. 

A scope check showed drive voltage was being 
to the circuit, but that very little voltage was de. 


across the coils and trimmer capacitor. There was ev 





gt oo TECHNICIANS SINCE 1946 a short or open in the circuit. 

SQ. WAVE GENERATOR No Knowledse of Radio An ohmmeter check indicated no shorts or opens. 
AMPLIFIER ag > Siete “ar 900-volt sine waveform refused to appear when the 
SIGNAL TRACER Tools needed was turned on. After a bit of wasted time, we dis 


Excellent Background for TV . ‘ 
SIGNAL INJECTOR School tuquirtes Invited that the 25—280-uyf trimmer would short under 


CODE OSCILLATOR Attractively Gift Packed ac voltage, though it checked out OK at the 1.5 volts 
FREE EXTRAS by an ohmmeter. 


@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER e@ ELECTRIC The faulty trimmers were e} laced, using units 
SOLDERING IRON e TESTER INSTRUCTION MANUAL e MEMBER- a top range of 500 uuf. This corrected the diffic ulty. We 
SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE e@ HI-FI GUIDE h: t] val 220 ¢ . 
@ QUIZZES e TY BOOK @ FCC AMATEUR LICENSE TRAINING that the top value of 280 ssf in the original 
@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS necessitated turning the adjusting screw down tightly 
@ ALIGNMENT TOOL e WRENCH SET @ CERTIFICATE OF MERIT 

@ VALUABLE DISCOUNT CARD VERT CONVERG ISOLATION CHOKE To 


WHAT THE "EDU-KIT"' OFFERS YOU CONVERG 
The ‘‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at | I 7 a YOKE 
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians, | - 25-280 f 
making use of the most modern methods of home training You will learn radio | | lala 
theory, construction, servicing, basic Hi-Fi and TV repairs, code, FCC amateur =— RED HORIZ 
license requirements. 1K RED VERT — 
u will tearn how to identify radio symbois, how to read and interpret sche- ———S > PHASE 


RED 
| . VERT 
KIT “FOR EVERYONE Tit 
The Progressive Radio R.. Kit’’ was specifically prepared for any person who — Tf 25-280 uu! 
re to learn Radio. The ‘‘Edu-Kit'’ has been used successfully by young he . 
in all parte of the world, by many Radio Schools and Clubs in this country a GREEN HORIZ 
3 is used for training and rehabilitation of Armed Forces Personnel GREEN VERT — 
a Veterans Gureseent the world PARABOLA = 
e Progressive o ‘*Edu-Kit’’ a no instructor. All instructions are iL 
included. Every step is carefully explained. You cannot make a mistake GREEN : 
PROGRESSIVE TEACHING METHOD VERT | CONVE 
The Progressive Radio ‘‘Edu-Kit'’ is the foremost educational radio kit in the - — J 
world, and i. unive rsaily. pe as i standard in the field of electronics training. T | 25-280uxul YOKE 
The ‘‘Edu-Kit’’ uses the modern educational principle of ‘‘Learn by Doing.’’ - my pe 
Therefore ned will construct radio cirewits, perform jobs and conduct experiments | . BLUE HORIZ PHASE 
| « > 


to - per am 4 the principles which you le | I 
You begin by examining the various radio parts included in the ‘‘Edu-Kit.'" You 7 | BLUE VERT 
then ‘e arn the function, theory and wiring of these parts Then you build a simple PARABOLA 
set, you will enjoy he te: og to regular broadcast stations, a i 
Practice testing and troubleshootin Then y bu more BLUE | 200V 
learn more advanced theory and techniques " pr = tr 
and at your own rate, you will find yourself constructing were Mol 10 
tube radio circuits, and doing work like a professional Radio 4 





























REPLACE WITH 500uut UNIT 


u-Kit’’ course are twenty Receiver, Transmitter, Code Oscil- = 
Signai Injector, Square Wave Generator and Amplifier circuits. | » . 
unprofessional ‘‘breadboard'’ experiments, but genuine radio ; | the phase correctly. Because of the high compressio! 

constructed by means of professional wiring and mr a Fn meta! chqsets. us mip ms, ~ 

‘Printed Circuit . hese circuits > : ays ‘ > } , 1 > 
th ry the trimmers failed to hold up under stress of the 
well-integrated and easily-learned radio course, voltage 
includes practical work as well as theory; troubleshooting in addi- age. 
training for all, whether your purpose in learning radio be Usi 1. . =— val P 
business or job; progressively-arranged material, ranging from simple Sing replacement trimmers with a top value o 
circuits to well-advanced topics in Hi-Fi ime Tv Your studies wil! be further aided | ° 
by Quiz materials and our well-known FREE Consuitation Service | permitted correct phase adjustment without excess 
THE “EDU-KIT™ 1S COMPLETE yression Rol t G. Middleton 

You will receive all parts and instructions necessary to build 20 different radio pression. wove? yr. etdatletor 
and electronics circuits, each guaranteed to operate Our Kits contain tubes, tube 


ny ts », electrolytic, ca, ceramic and paper dielectric condensers, resis- > as be ~y r T ‘ . um ™ 

ole “strips, eo ware, tubin assis - PIX STREAKS AND FLASHES 

’ : . iw s, knobs, etc. 

yare and. instructions t Streaks 

of tools, a professional electric soldering iron, and a self-powered Dynamic Radio & 4 ° . . . =. ‘ 
Electronics Tester. The ‘‘Edu-Kit’’ also includes + Instructions and the Pro- by a minor defect in the tuner—a dirty switch cor 

ressive Code Oscillator, in addition to the - Tn : 

adio Amateur License training. Yo ceive wiper. This can usually be cured by spraying the « 

- Teese rh Tracer and e Progressive ~y 4 Injector, and a High 1 | t U - f 

idetit vide and Quiz Book Everything is yours to kee z vipers é 8) ac *¢ I Bg e t 
4 Xatatis of 25 Popiar Pi > ° Conn tes: wr have repaired several an V ty ers with ac n act cleaner. se a I erfum 
sets for my friends, and made ‘Edu Kit’’ paid for itself. | was ready re ‘ 4 > > atys enrs , , 7 , 
to spend $240 for a Course, but | found your ad and sent for your Kit.’ to ee ta fine pene trating . I ray o! try one of the 


UNCONDITIONAL MONEY-BACK GUARANTEE 
The Progress Radio ‘‘Edu-Kit"’ has bee id ¢ thousands of indi- » > , a 56 
viduals, qabacle and erpaniaations, public and private, throusheut the were. it | I HIL¢ ‘Oo MODEL l G3052-BL 
is age mem eo? F the a ie a. » —— . . 
la m. r i i : -mitv’ i it ‘ : " ' « « , , y ¢ > > 
Spanish “ae well ap Englis oh. se tata os i, som be , bows rm ete = This model often has a very noisy and defective 
's nderstood r ss: . ; 
returned to Progressive Edu-Kits’’ inc., for any reason whatever, the pur- | The channels will not hold on station, sound is inte 
qnese price will be refunded in full, without quibble or question, and without and in extreme case the re j : no pict ure A cursory 
je la 9 . > ses 4 Ss RB. df 5 S 
The high recognition which Progressive ‘‘Edu-Kits’’ Inc. has earned through . - ~ 5 . es Z 
its many years of service to the public is due to its unconditional insistence ination of the tuner may lead the technician to diagnos 
— p-~?, pe gee of perfect Cnemeeae. LT > bl . ) = > ~ " FA 1i ' 
ards, an 00% adheren to its neonditi - s ‘ » as © ac : ¢ jus t 'tV C it: t 
result, we do not have . single dissatisfied customer throughout the entire trou le as contact oxi ation, or j ust p ain ¢ irty col A 
werlé springs—but beware. Close inspection reveals that the 
| will not be repaired so easily. In fact, several job: 


and flashes in a television picture are often « 





cans.—W. C. Warren 

















AD—RECEIVE FREE BONUS 2 A 
CONDENSER KITS WORTH § crossed the bench led me to believe that the tuner was 


D Send SESE, Commit. | ¢ cnstess 8 cerent of SEE.SF. | to fall apart. Anything in it you touched caused the set t 
| G Send me FREE additional information describing ‘*Edu-Kit."* cut out, with loss of most of the sound, and snow. You 
| decide the tubes are defective or that a portion of the printed 
| circuit, down underneath, is unsoldered but, regardless of 
the steps taken to find the trouble, as soon as these receive 


| Crem 9 1186 Broadway. Dept. eG} | are plugged in and the station selector is turned to one 
_ Progressive “EDU-KITS” Inc. ett, NN. the local channels—the same old trouble! 


Address 
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TECHNOTES (Continued) 


In every case checked, the trouble turned out to be in the 
contact rivets on the shaft discs. Apparently the strain on 
these contacts, caused by turning from channel to channel, 
breaks the solder joint where they are solder-dipped to the 
thin printed wiring on the back side of the disc. The break 
cannot be seen and will not appear to be at this point. But, 
by very carefully touching up these soldered spots with a 
small iron, the trouble usually will be corrected. This condi 
tion, if not isolated at once and corrected, may cause several 
discouraging callbacks. If the job is approached with deliber- 
ation along the lines mentioned here, it should take no longe1 
than a few minutes to satisfy the customer completely. 
George D. Philpott 


CORONADO I5TV4 
No raster. 
Check B-plus at pir 


eads about 


Complaint: 
Cure: 3 of the 25W4 damper. If it 
2°) volts instead of the recommended 280, check 


for an open .047-uf capacitor from the screen grid of the 


- 
TOHV RECT PLATE ~ FLYBACK TRANS (PART) 


25BQ6-GT 


HORIZ OUTPUT 


25W4-GT 
DAMPER 


CHECK THIS CAPACITOR 


25BQ6 (the horizontal output tube) to ground. In one set 
with this trouble, both the horizontal oscillator and output 


transformers were singing and we 
However, a quick check showed nor: 


forms in John B. Le 
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FORD 74B 
A stubl »f distortion in tl 
solved 
set at maximun 
at this setting, it 
When a more normal transistor was su 
readjusted, the distortion disappeared.— 


liscovered the tral 
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ARKANSAS 
Little Rock: Southern Radio Supply 
Texarkana: Lavender Radio & T.V. Sup. Ohio Valley Sound 
CALIFORNIA Fort Wayne: Pembleton Laboratories 
Downey: Net Electronics Indianapolis: Brown Distributing Co. 
Hemet: Gil Seveens Graham Electronic Sup 
Hollywood: Pacific Radio Exchange Van Sickle Radio Supr 
Los Angeles: Radio Product Sales orge’s Electronic Sup 
The Sound Foyer Mic xn C Tri-State Electrica 

xkland: Elmar Electronics -ortiand: Buck's Hi-Fi 

sacramento: Selectronics R 
Francisco: Market Radio Sound [ 
San Pedro: Marine Radio Service 
DISTRICT OF COLUMBIA 
Washington: Electronic Wholesalers Des Moines 
FLORIDA 
Miami: East Coast Radio & TV KANSAS 
Tampa: Kinkade Radio Supply sOpexa 
GEORGIA KENTUCKY 
Atlanta: Specialty Distributing Lexington: Radio Equipment Co. 
ILLINOIS Louisville: Arcby Electronics 
Chicago: Nationwide Radio P. |, Burks Company 
La Salle: La Salle Electronics LOUISIANA 
INDIANA Baton Rouge: Davis Electronics Sup, 
Anderson New Iberia: Brooks Electronics 


Bloomington: Stansifer Radio Co, 
Evansville: Hutch and Son, Inc. 


: Y J x Electronics Company 
Terre Haute: Midwest Supply Corn 
IOWA 


sdar Rapids 


Sar 


lowa Radio Supply 
Radio Trade Supply C 


Acme Radio Supply 


Seybert’s Radio Sup. 
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improper equipment with the only 
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type ceramic microphone 
or the many improper, tape 

being used on CB equipment. 
operation with easily 


if necessary); 
with each microphone; hanger 
sh bracket for mobile rig mounting; 
extended), plastic- 


MICROPHONE COMPANY 
933 17th St. N.E 
Cedar Rapids, lowa 
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Boston: A 
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Lowrence: A 
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EMC advances in Audio and Test 
Equipment — by far the Best Values 
obtainable in Wired or Kit form. 


EMC Model 801 

RC Bridge and 
In-Circuit 
Capacity Checker 
A new comprehen- 
sive resistance and 
capacity checker. it 
measures condens- 
ers for actual value, 
leakage, and power 
factor. in addition it 
measures condensers 
while still connected 
in their original cir- 
cuits for opens, shorts or intermittents. 
Model 801 Wired $38.95 — Model 801 Kit 


* 


EMC Model 802 

Signal Tracer 

and Generator 

Generates its 

own audio, IF 

and RF signal for 

tracing. Uses 

both a magic eye 

tube and a 

Speaker for sig- 

nal detection, 

Checks noisy 

components, 

Checks and compares magnetic, ceramic and crystal 
cartridges. Supplied with two shielded audio probes and 
RF crystal demodulator probe. Model 802 Wired ....$38.95 
Mode! 802 Kit $24.95 


EMC Model 107A 
Peak to Peak 
Vacuum Tube 
Volt-Ohm 
Capacity Meter 


6” meter cannot burn 

out entirely elec- 

tronic. Measures peak 

to peak AC voltages to 

2800 volts in 6 ranges. 

Measures capacity in 6 ranges from 50 

mmfd to 5000 mfd. Measures resistance 

in 6 ranges from .2 ohm to 1000 megs. Measures DC volts 
to 1000 voits in 6 ranges. input resistance 16.5 megs. 
Model 107A Wired ...$51.40 — Model 107A Kit ....$36.50 





EMC Model 214 Stereo Amplifier 

A compact, highly attractive dual 14W ampli- @ 

fier with built in preamplifiers having 56 watts peak 
power output. Has rumble filter and contour control 
switch. Extremely low distortion and noise level. it can 
be used as a 28 watts (56 watts peak) monaural amplifier 
of aS a monaural amplifier so arranged that one pre- 
amplifier is used to drive the internal amplifier while 
the other preamplifier is used to drive any existing mon- 


aural amplifier. 
Model 214 Wired $106.80 — Model 214 Kit ......$68.90 


Hi Yes, tell me more, send me FREE a detailed 

B catalog of the Complete EMC Line, 

y NAME 
STREET 
ee 











Electronic Measurements Corp. 


‘EMC 625 Bway, New York 12, N. Y. 


Pan-Mar Cerp, 1270 Broadway New York, N, Y, 
Pee eee 
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TWO POWER MEGAPHONES 

Of the circuits shown, the 1-watt unit 
(Fig. 1) will be adequate in most uses. 
The input load impedance is the pri- 
mary of an output transformer. The 
4-8-ohm secondary is not used. The 6- 
watt megaphone (Fig 2) is very power- 
ful and can be considered a deluxe 
model. Wiring and parts layout 
not critical and both amplifiers are de- 


TRANSISTORS 2N234-A(3) 


are 


THERMISTOR 
DRIVER TRANS 
NAN? 


CARBON MIKE INPUT 
VOL TRANS 
p CONT 
S00 
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TUBE REPLACEMENT GUIDE 


EVERYONE who uses vacuum tubes NEEDS 
this new 1960 Expanded Edition TUBE 
GUIDE! 


ove! 4600 
direct substitutions, 
including radio & TV 
receiving tubes, tubes 
used in Hi-Fi & 

i Stereo, foreign tubes 
and TV picture tubes 


All tubes suggested 
.for substitution have 

haracteristics simi- 
lar to those they are 
Rto replace. FIT INTO 
SAME SOCKET & 
NEED NO WIRING 
CHANGE. 


Two chapters cover 
complete listing of 
738 TV Pix tube 
newest 110° tubes. 


Contains 


+ % lai 
Pp nts 1 





Substitutes given for over 414 foreign tubes, 
also lists 415 transistor substitutes. The only 
complete GUIDE featuring all receiving tube 
SUBSTITUTIONS WITHOUT SOCKET 
CHANGES OR REWIRING. 


This valuable book will save you TIME & 
MONEY and permit operation even though 


original tubes are unavailable | 


Guaranteed Money Back in 5 days if 
Not Satisfied. Order from your Parts 
jobber or RUSH COUPON NOW! 








I Superior instruments Company, Dept. 102 
2435 White Plains Road, New York 67, N.Y. 


Enclose¢ $1. Rush TUBE REPLACEMENT 
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Purchasing 
A HI-FI 
SYSTEM? 


Send Us 
Your 


List Of 


Components 


For A 
Package 
Quotation 


WE WON'T BE 
UNDERSOLD! 


All merchandise is 
brand new, fac- 
tory fresh & guar- 
anteed. 


AIREX 
RADIO 


CORPORATION 


64-RE Cortlandt St., N.Y. 7, CO 7-2137 





PARTIAL LIST 
OF BRANDS 
IN STOCK 


Jim Lansing* 
Altec Lansing 
Electrovoice 
Jensen 
Hartley * Viking 
University 
Acoustic Research 
Jonszen 
Wharfedole 
USL Citizen Band 
Gonset *Hallicrofter 
Texas Crystals 
Concertone 
Bell * G.E. 
Weathers 
Horman—Kardon 
Eico * Pilot 
Acrosound 
| emey Amp! & Spkrs* 
ual Changer 
Bogen * Leak 
Dynakit * Fisher 
H. H. Scott 
Thorens* Sherwood* 
Pentron * Roberts 
Ampex * DeWald 
Sony * Tondberg* 
Challenger 
Wollensok 
Garrard 
Mirocord 
Glaser-Steers 
Rek-O-Kut 
Components 
Norelco 
Fairchild 
Pickering * Gray 
Audio Tape 
Magnecord* 
Artizan Cabinets 
Rockford Cabinets 
+; ; 
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NOTEWORTHY CIRCUITS (Continued) 7 - 
Special Microammeters 
4 Inch Sq. 50-0-50 Microamps. .Ec. $6.90 


si > . ; 7 sts ard 6- 6-w: rat : > P 
signed for use with standard 6-volt }-watt version must be mounted on a $56 Mideoune Eo. $7.90 


lantern batteries. The transistors in the heat sink.—Bendix Semiconductors 


MORE ON THE SNITCHER Bn napec me ge 


After building the Snitcher described put considerably. I also wound a new a : $39.45 
in the November 1959 issue (page 35), coil with 104 turns of No. 36 cotton- DYNAMOTOR “SPECIAL 


I decided to make a couple of changes. covered wire close-wound on a %-inch | Input-Output 225V.. G7 "An 


one Dynamotor. BRAND NEW. & 











3° 6" LONG INPUT 5.9 VOL 


“4 =f : 270 MA. SMALL size i 

CK COAX CABLE 

CK722 wee 52 Ohm in p 4 F Stock $82. 45 
2NI107 eet on sealed w 


peng U—92 ohm F Stoc 1000 


CK768 J Foot Spools Ea ‘S38 45 


Smalier quantities M order 25 ft 
Ol 


CK722 | 100 put ANT ABOUT BRAND NEW CARTER DYNAMOTOR 
é $4 











200pu pt 
NEW VACUUM CAPACITORS | 

50 MMF-SKV 

25 MMF-1 Vv 

EIMAC VC 12 MMF-32KV 

EIMAC VC 25 MMF-32KV 

EIMAC VC SO MMF-32KV 

JENNINGS 100 MMF-20KV 

JENNINGS JHC-150 MMF-SOKV 

















form (Superex C-1 or equivalent). The 
POWER TRANSFORMER 
mary 110V, 60 cy 0-445V 


coil’s tap is connected to the antenna a 
a $ Tunins and V3’s collector. This increases stabil- | Fully shisten. mi 
1-7/16" = ity and reduces the effect of body capa- Write f rice 
COIL CONSTRUCTION | citance. CHOKE—FULLY CASED 
First I substituted a simplified ampli- The hookup is shown in the diagram, NRY @ 200 Ma 
fier-modulator unit. Then I decreased and the operating frequency is in the jing) @ 
the value of R3, the oscillator base resis- upper part of the broadcast band.— 
tor, to 74,000 ohms. This increased out Karl Sperber 
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VOLTAGE-LIMITED SUPPLY a an Olt CONDENSERS 
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The diagram shows a simple regulated 1Z5.6 
dc supply. The Zener diodes both rectify ZENER DIODES 
and limit the supply’s output voltage. 
They are selected to act as clippers in 
combination with the potentiometer. 6VDC/6A 
This limits the voltage to which the = 
capacitor can be charged. The arrange- these Zeners and can be used wherever 
ment provides control of more power extreme regulation is not vital.—Inter- 
than could ordinarily be handled by national Rectifier News 
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GERNSBACK LIBRARY | pee 
Low-cost, paper-covered books on MAKING a ae 2 | 


all phases of TV, radio, audio-high 6 Volt DC PDT H.S 
fidelity and practical electronics ON CONNECTING CORDS , 


12 Volt DPOT R 


SALE AT ALL BETTER PARTS DIS- KED\ Sea wclne tome. 
TRIBUTORS. 


ake walt AC 
& 1 WN 











SWITCHCRAFT 


TV PICTURE TUBES fim INTERCONNECTING || cease ofAREY METERS 


AT LOWEST PRICES | 2” METERS 


NEW TUBES iaw,/zr4 
ALL ALUMINIZED: {75254 





108P4 $7.95 178P4 21AmP4 
B i2ce< 8.50 17¢P4 21ATP4 

148 cP4 95 17GP4 21AUuP4 
| Be oo 617HP4 21EP4 

16€P4 75 «#«17LP4 21FP4 | 

| JOHNSON Var c 

I iscrs So 17QP4 21wP4 3500 V 2 

16KP4 95 17TP4 17.00 21YP4 
I i6ces 95 19AP4 16.00 21274 a 
i 16RP4 95 20CP4 13.50 24cP4 a 

16wes 00 20HP4 14.50 24DP4 ' 

16PT4 95 21AP4 22.10 27EP4 eae Ge eS dele ae 
J izaves SO 21ALP4 15.75 27RP4 a gg a age “a sia” ee 
Ea 
AONE? PicK 





SPERT! Vacuu 


1 year warranty Before you take time to make up 
ed tubes $3.00 for 21"; $5.00 for 24” an a special cord to connect 2 units, 


Prices include the return of an acc Ez ach 


‘i> aha cai. “Mees dees check or write for Switchcraft Cat- CUTLER-HAMMER 


(ont: SOPDOSGIENE GON alum Dali alog S-590 SPOT (ST4 
and materials including the electron gun y WILLARD STORAG 
hrs. Clear p 


od new Over 190 Molded Cables with 
ALL PRICES FOB CHICAGO, ILLINOIS . | different type connectors and Write 
posit required, when old tube Is not | 
turned, refundable at time of return, 25¢ lengths. 
deposit required on COD shipments Stocked by 
shipped Rail Express. Shipped only to Con Electronic Parts, Musical and Photo All mercnendiee sem 6 ay Rane Ts Gees 
tinental U.S. and Canada Distributors. Min. Order $3.00—25 r—F.0.8. New York 


Loa “a. PEAK 


—PICTURE TUBE OUTLET— ELECTRONICS COMPANY 


2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS # 5579 N. Elston Ave., eecee 30, Wl. 66 W. Broadway, New York 7, N. Y., WO-2-2370 
Dickens 2-2048 Canadian Rep.: Atias Radio Corp., Ltd., 50 Wingold Ave., 
Toronto, Ontario 
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must be returned prepaid 














“ve never been without PHOTOFACT..” 


TECHNICIANS he 


"I've never been without Sams dale “a \’ rws &, 
Puotoract folders. No service ] 


shop can afford to be without 
them. The schematics are 

complete with a world of other 
time-saving information.” 


Henderson, Texas The City Council of Kansas ‘| 
- (Mo.) passed a new ordinance regu 


ing TV and radio servicing afte) 
old one had been declared void in 
brought against the city by The |} 
tronic Association of Missouri (TEAM 
The Honorable Tom J. Stubbs, presi 
ing judge, had ruled that the old 
was altogether too broad and 





Judge Stubbs also said: “I th 
ordinance is bad for a furthe 
. the Board of Examiners are d 
to take into account the charact 


Service Technicians! YOU EARN MORE... vis co:e:!n rinse 


refuse to 1 nmend an applicant 


YOU RATE with the public when you OWN cvsssss0: Soc that sowie 


new ordinance 


the PHOTOFACT service data library! “v's. S595"... 


ng tubes, trans 


You enjoy maximum earnings as the HOW TO STAY AHEAD... wey ge gabetibesr tc 2 pod e 
owner of a complete PHOTOFACT Yes, the truly successful Service | associated components.” 

Service Data Library! It’s inevitable, Technicians are those who own Ser lealers and techni 
because no matter how expert you are, the complete PHOTOFACT Library, divided into three groups—Cla 
you can always save more time on who can meet and solve any re- | for both radio and TV servicing, | 
any job, get more jobs done daily— —P4't_problem—faster and more 'wo for TV only and Class Thi 


EARN MORE, DAY IN AND DAY OUT profitably. And these men keep | facie alone. License fees are $10 a 
‘What’ more ‘ th ¢ wner of a ahead because they're on a Stand- ly for a technician and $25 for a 
© Ss I— Ag e ow > 7 


] . 
: ing Order Subscription with their oT o> 
complete PHOTOFACT Library, you Distributors to receive all new ae aw ao 22350 ain 
, , lust ecelve a co OL z snow 
know your customers’ sets best. You = PHOTOFACTSastheyarereleased =|), sch oO eel ' t = 
7 aqate(s \ en Worn as re! 
can actually show each customer you monthly. (They're eligible for the wake model and serial sabia ' 
have the PHOTOFACT Folder covering or . a in PEET, set; full name and serial numbe 
his very own set. Result: You command wrclltnay nes a. licensee; name and address of the 
. : hi 10 DOWN puts the com- tomer and the charge computatior 
ublic respect and acceptance which ONLY $ S P 
p respect a p : plete PHOTOFACT Library in your computation must specify what 
paves the way to more business and shop—and you have up to 30 months was done and the amount chars 
earnings for you. to pay. See your Sams Distributor each part replaced. The dealé 
today, or write to keep his copy of the bill for 2 y 
we Howard W. Sams 
WANT ASSOCIATION? 
Those interested in forming a 
association in Great Falls, M 
asked to contact LeRoy Peck, Pe 
Radio-TV, 1010 First Ave. South, G 
Falls. 
OFFICERS RE-ELECTED 
Raymond G. Tuszynski was re 
president of the Electronic S« 
Association of Butte, Montana. Ha 
Carroll was re-elected recording 
tary; Kenneth Venner, treasurer; 
Al Laurick, trustee. New officer 
Mrs. Eileen Giese, corresponding 
tary and Biarne Johnson, trustee 
CLOSED-CIRCUIT 
INSTRUCTION 
Closed-circuit TV was used 
al Electric Co. for instructing a cl: 
of television technicians at Buff 


NOW IS THE TIME TO JOIN 


THE POWERFUL NEW PROGRAM 


HOWARD W. SAMS & CO., INC. 
FOR QUALIFIED TECHNICIANS 1726E. 38th St., Indianapolis 6, Ind. 
If you now own a PHOTO- 


FACT Library or plan to own 0 Send me full details on the new “PEET" Program 
one, you can apply for mem- ; ‘ : mE 
bership in “PEET.” It's the 0 phn o emg on the Easy-Buy Plan and Free 
first industry program really 

designed to build powerful C2 I'm interested in a Standing Order Subscription 
public acceptance for the DC I'm a Service Technician (1 full-time; 0 part-time 
Service Technician who qual- 

ifies. Builds enviable prestige My distributor is 
and business for its members. 

Benefits cost you absolutely Shop Name 
nothing if you qualify. Ask 

your Sams Distributor for the Attn: 
“PEET" details, or mail cou- 
pon today. 
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Address 
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TECHNICIANS’ NEWS (Continued) 


N. Y. One camera was used to bring 
into view intricate assembly operations 
and to scan meters, charts and oscillo- 
One 17-inch set was used as a 
and six 21-inch sets were used 
for the technicians. All service tech- 
nicians in the Buffalo, N. Y., area 
(independent and G-E) had been in- 
vited to attend. 

Audience reaction was very 
able, according to Steven R. 
television service managel 
each person a closeup even of 
waveforms and meter readings, estab- 
lished a close relationship between stu- 
dent and _ instructor and_= greatly 
facilitated an exchange of informa- 
tion,” he said. 


HESTER INJURED 
Robert W. Hester, past president of 
NATESA, was seriousiy injured in a 
fall from a ladder while installing an 
air conditioner, according to Tie 
Test Probe. His shop is located 
in Mission, Kan. 


LICENSING CAMPAIGN 

The California State Electronics 
Association is behind a massive signa- 
ture campaign for state licensing. The 
program centers around a dummy ballot 
which is offered to technicians 
the state. They are asked to 
that they would vote for 
bill and then sign 


scopes. 
monitor 


favor- 
Mihalic, 
“Giving 
view, 


Hoosie r 


around 
indicate 
a state license 
their names. The 


BALLOT 





PROPOSITION HO. | 

















ballots 
Legislators. 
The ballot has 


are then State 
statement “As a 
registered voter of county I 
would support with my vote, the licens- 
ing of radio and television technicians 
in the State of California” printed on it. 
Extra copies are available for tech- 
nicians to give to their customers. 


IOWA OFFICERS 
The Television 
Association of Iowa (TESA) 
Henry Gulliver as its new president, 
states the 7.E.S.A. Beacon. Bob Nor- 
man was elected vice president; Don 
Price, secretary; Ed Vilimek, treas- 
urer. Members of the Board of Directors 
are Howard L. Bonar, Gene Wierson, 
George Rizzio, Jim Yordy, George 
Miller, Leland Scott, R. Jackson and 
Jack Betz. 


the 


Electronic Service 


elected 
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PUBLICATIONS LIST 


Below is a list of most of the magazines, 


folders and ne 
ice associations 


wsletters published by 
around 


serv- 


the country. A 


complete list of associations is planned for 


a forthcoming issue. 
One of the most 


important 
association needs is publicity. If 


things an 
you make 


the public aware of you and what you stand 


for, you have taken 


eliminating the doubt 
the profession is regarded. 
this statement lightly. 
tions from all over the country 
problem to 
fringe group of dishonest operators, 
good does it do to set high 
conduct, etc., 


a major 


ethics, 


knows about it? 


the 


Publicity is a 


first step toward 
with which much of 
We do not make 
Association publica- 
that 
industry is the 
What 
standards of 
unless the public 
powerful 


agree 
the 


weapon in the fight to upgrade the profes- 


sion! 
Yet some 
ashamed to admit 


associations seem to be 


they 


almost 


exist. Many groups 


have not answered our letters inquiring as 


to the name of the secretary or 


president. 


Some associations will not even reveal their 


address. We get 
their nearest 
information 


if the 
information, 


even 
For 
Editor, 
New York 11, 
ARTSD NEWS 
Don Hamill, editor 
Associated Radio & TV 
Service Dealers 
2552 N. High St. 
Columbus 2, Ohio 


CINTI TESA NEWS 
Harold J. Gruber, editor 
TESA of Cincinnati 

4365 Kalama Ct 
Cincinnati 36, Ohio 


CSEA DIGEST 

Chet Spink, editor 
California State 
Electronics Association 
Orbit Publications 

Rm. 467A Porter Bldg 
San Jose 13, Calif. 


ETAT NEWS 

Vern LaPlante, editor 
Electronic Technicians 
Association of Toledo, 
Inc 

1952 Sylvania Ave. 
Toledo 13, Ohio 


E. T. G. NEWS 
Donald A. Cicolini 
editor 

Electronic Technicians 
Guild, Greater Boston 
Chapter 

PO Box 124 

W. Somerville 44, Mass 


GUILD NEWS, THE 
Jack Wheaton, editor 
Radio TV Guild of 
Long Island, Inc 

464 Sagamore Ave 

E. Williston, N. Y 


HOOSIER TEST PROBE, 
THE 


N. F. 


Frank J. Teskey, editor 
Indiana Electronic Service 
Association 

PO Box 23125 
Indianapolis 23, Ind 


IPET 

(for the Independent 
Electronics Technician) 
Arnold J. Meyer, editor 
Society of Radio & TV 
Technicians, Inc 

PO Box 126 

Van Nuys, Calif 


NATESA SCOPE 
Albert C. W. Saunders, 
president 

National Alliance of TV 
& Electronic Service 
Associations 

5908 S. Troy St 
Chicago 29, lil. 


letters 
individuals wanting to know the 
association. 
we have, 
know the name of an 
association is 
write to: 
RADIO- ELECTRONICS, 


and cards from 
name of 
send what 
we do not 
contact or 


active. 


We 
but often 
officer to 
still 
Associations 
154 W. 14 St., 


PRINTED CIRCUIT, THE 
Jim Hornaday, editor 
North Carolina Federa- 
tion of Electronic 
Associations, Inc 

1228 Montlieu Ave 

High Point, N.C 


RASTER, THE 

Benton Linder, editor 
Electronic Service Council 
of the Ozarks 

854 S. Glenstone 
Springfield, Mo 


RTA MAGAZINE 
Chet Spink, editor 
Santa Clara Valley and 
Santa Cruz Chapter— 
CSEA (Old RTA) 
Orbit Publications 

Rm. 467A Porter Bldg 
San Jose 13, Calif 


SUPREME EFFORT, THE 
Harry H. Moore, editor 
TV Service Engineers, Inc 
2114 E. 39 St 

Kansas City 9, Mo 


T. E. A. TIMES 
Leonard R. Smith, editor 
Texas Electronics 
Association, Inc 

1105 May St 

Fort Worth 4, Texas 


TEAM NEWS 

W.C. Pecht, editor 

The Electronic Association 
of Missouri 

718 Goodfellow 

St. Louis, Mo 


TESA BEACON 
Frank Gronert, editor 
TV Electronic Service 
Association of lowa 
5000 Urbandale Ave 
Des Moines, lowa 


TESA MIAMI NEWS 

A. Edward Stevens, 
editor 

TESA-Miami 

35 Almeria Ave 

Coral Gables 34, Fla 


TESA NEWS, 
DAYTON AREA 
Harry Hansen, editor 
TESA-Dayton Area 
6855 N. Dixie Dr 
Dayton 14, Ohio 


TESA NEWS 

Ken Garthe, editor 
TESA-St. Louis, Inc. 
5609 Riverview 

St. Louis 20, Mo. 


NEW and VITAL 
SAMS BOOKS 


101 Key sveabiadhestingterdionie 
3 for Horizontal AFC— 
Oscillator Circuits 
by Robert G. Middleton 


First in a brand-new series by 
the author of the best-selling 
“101 Ways’ books. Shows 101 
abnormal waveforms (obtained 
when various circuit components 
become defective), accompanied 
by circuit symptoms, tests and 
evaluations of results. Supplementary notes provide 
background information. Covers the three most pop- 
ular horizontal AFC-oscillator configurations: the 
multivibrator and blocking oscillator with pulse- 
width AFC, and the multivibrator with duo-diode 
AFC. With this book by your side you need never 
be puzzled by an abnormal waveform! 150 $900 


illustrations; 128 pages; 544 x 844”. Only. 
Servicing Transistor TV Receivers 
by Milton S. Kiver 
and Charles R. Gray 


Only book of its kind on this sub- 
ject, timed with the appearance 
of the first transistor TV models 
The authors introduce you to the 
transistor and to basic transistor 
circuits. Then, you are shown all 

one by one, how transistors are — 
used in the tuner, video-IF am “ 

plifier, video-detector, video- 

amplifier, AGC, sound, sync-separator, and horizon- 
tal and vertical deflection sections. Includes data 
on the application of tube-set techniques; servicing 
differences between tube and transistor T'V’s; han- 
dling, testing and replacement of transistors; check- 
ing operating points, shorted and open transistors; 
plus special servicing pointers on specific sections, 
emphasizing horizontal-defiection systems. $450 
Illustrated; 272 pages; 544 x 844". Only 4 


Experiments In Industrial Electronics 
by Melvin Whitmer 


You learn how more than a dozen 
industrial devices work by act- 
ually sitting down and building 
them he best way to learn a 
new skill. Projects are simple 
enough to appeal to the begin- 
ner, yet meaty enough to satisfy 
the most bench-hardened vet- 
eran. You'll build a photoelectric 
doorbell ringer, garage-door 
opener, burglar alarm, electronic time-welder con- 
trol, electronic oven, flame detector and strain gauge, 
proximity detector (burglar alarm, store window 
novelty, thickness tester, etc.) that harnesses capac- 
itance, DC motor control (including one for a port- 
able turntable steady enough to satisfy even the 
wildest hi-fi fan) and a servo system. This valuable 
book can be your gateway to a profitable future in 
the fast- -growing field of industrial electronics. $ 95 
54% x 844". Only 1 


SAMS REPLACEMENT 


HOWARD W ~vasel 
GUIDE FOR Tv & AUTO RADIO CONT 
covers 


ended 
P auto 


Vol. 3. Groatty 0% 
27,000 TV and over i” 
radio models. Lists recom" “ oo 
trols 7 ‘ nitr 
placement con ° 
Clarostat, IRE ond Mc 
81% x11". Only : 


Order from your Sams Distributor today, 

or mail to Howard W. Sams & Co., Inc., Dept. 

1720 E. 38th St., Indianapolis 6, Ind. 

Send me the following books | 
"101 Key Troubleshooting Waveforms” (WFM-1) | 
“Experiments In industrial Electronics” (IEW-1) 
“Servicing Transistor TV Receivers” (KST-1) 
"Replacement Control Guide” (RGC-3) 

[] Send Free Book List 


K-20 | 


enclosed 


Address__ 


2S — Stote__ 
ee oes (Outside U.S.A. priced slightly higher) aus aus 


Zone 
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with DYNAKIT 
you henow 
you have the BEST! 


Stereo 70—$99.95 kit, $129.95 assembled, including cover 


The DYNAKIT STEREO 70 is in a class by itself among high 


quality stereo power amplifiers, and no others can approach 


its unique combination of quality, reliability, simplicity 


sheer 


listening pleasure for 


the discriminating 


and 


audio buve I 


BEST IN EVERY 


Whether you purchase a kit, or pre- 
tested 
per- 


fer a factory wired and 

STEREO 70, you can be sure 
formance specifications will be met 
The basic 
utiliz- 
output 


or exceeded in all respec ts 
DYNAKIT amplifier 
ing DYNACO's patented 
transformers (worth one-half the 
of the kit) and other 
vield an 
uncompromised performance 


circuit, 


cost 
top quality 


components, amplifier of 


The two 35 watt amplifiers provide 


sufficient power for any need, in a 
attractive pac kage 
you can assemble in one enjoyable 
evening. DYNAKIT’s heavy duty pre- 
assembled etched , 
more than *5 of the effort, and provide 
measure of reliability for 


Detailed step-by-step 


compact, which 


circuits save you 


an added 
years to come 
instructions and large pictorial dia- 
grams enable the kit builder to con 
this amplifier with complet 
confidence even without previous ex- 


struct 


perience 


It is not necessary to spend a lot of 
money to have the best sound avail- 
able. DYNAKITS are designed to be 
the finest and to be those 
who are not satisfied than 
the best. The ultimate economy lies 
in sustained performance of equip- 


used by 
with le SS 


ment whose quality makes changes 
needless. We invite you to visit your 
high fidelity dealer and compare the 
DYNAKITS with the most expensive 
alternatives. Send us a postcard for 
complete specifications. 


DYNACO, INC., 3916 POWEL 


ABLE 


~ 5 


* Finest Performance 


35 watts continuous (80 watts peak) each chan 
nel at less than 1% distortion. Frequency re 
sponse +0.5 db from 10 cps to 4 KC 
response within | db of 35 watts without exceed 
ing 1% distortion. Hum and noise more than 90 
db below 35 watts (below audibility) due to 
choke filtered power supply. Superior square 
wave performance at any test frequency demon 
strates its outstanding transient response and 
unconditional stability under any load. Perfect 
results are obtained with any dynamic or elec 
trostatic loudspeaker. |.3 volt sensitivity enables 
use with any preamplifier. Close tolerance com 
ponents provide accurate stereo balance 


Power 


* Most Conservative Operation 


Output tubes operated at only 65% of capacity 
and filter capacitors at less than 85% of rated 
voltage. Highly efficient operation allows cooler 
— Traditional DYNAKIT design makes 
ossible a one-year guarantee, unique in the kit 
ield| and seldom found on the most expensive 
amplifiers. In the words of one reviewer 


“This amplifier's components are operated more 
conservatively than those in any other commercial 
amplifier we have tested Its power and dis 
tortion ratings are completely conservative. /fts 
listening quality is unsurpassed.’'"—H.H. Lab Re- 
port, High Fidelity Magazine, December, 1959 


Highest Quality Components 


Matched EL34 output tubes, XXXP etched circuit 
boards, highest quality plastic molded capac 

tors and all premium grade resistors assure ut- 
mest reliability. Critical components are pro 
assembled on the etched circuit board. Heavy 
plated 18 gauge bright nickel steel chassis for 
unparalleled structural rigidity. The cover, which 
is included, is finished in abrasion-resistant char- 
coal brown baked vinyl 


Patented Dynaco Circuit 


The DYNACO-developed pentode-triode phase- 
inverter-driver and advanced-design feedback 
output stage minimize the number of phase- 
shifting stages, providing improved overload 
and stability characteristics by virtue of its im- 
plicit simplicity. Fewer stages mean lower dis- 
tortion. Exclusive Dyna Biaset eliminates need for 
critical adjustments. 


TON AVENUE, PHILA. 4, PA. 
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TECHNICIANS’ NEWS (Continued) 


TESA NEWS 

Helen S. Bessert, editor 
TESA of Wisconsin 

PO Box 609! 

Milwaukee 9, Wis 


TSA-DV NEWS 

Ray Fink, editor 

TV Service Association of 
Delaware Valley 

7819 Rugby St 
Philadelphia 50, Pa 


TSA NEWS 

Harold Chase, editor 
TV Service Association 
of Mich., Inc 

8225 Woodward Ave 
Detroit 2, Mich 


TSA SERVICE NEWS 
Clinton W. Cox 
president 

King County TY Serv 
Association, In 

500 E. Pine 

Seattle 22, Wash 


TV SERVICE 
NEWSLETTER 

Jack Massecor 

Independent TV Se 
Dealers Associatior 
Los Angeles Count 
213 S. Coron 
Los Angeles 


07 


VANGUARD, THE 
Tony DeFranco, edit 
Tri-State Coun 
Service Associat 
4616 Westfield Ave 
Camden, N. J 


ADVICE TO SET OWNERS 

TV owners can save themselves 
ble by carefully studying repa 
tracts before signing them, Att 
General Louis J. Lefkowitz 
York State believes. Mr. Lefk 
an article in TV Guide magazi: 
that America has the finest tech: 
in the world, but there will alw: 
“business sharpshooters.” He 
set owners to do the following: 


Don't permit your set to be taken from your 
home for repairs without receiving a 
estimate of the repair cost. 

Obtain written assurance that no additional 
repairs will be made unless you agree and that 
if you do not wish the extra repairs, the set will 
be returned immediately. 

Never sign a contract without reading it care 
fully. 

Never sign a repair contract which contains 
blank spaces. Hundreds of people are victimized 
in this way every day. 

Never sign a statement that work is done 
when it is not. You may have to pay fer an 
unfinished job. 

When dealing with an unknown repair service 
check with your Chamber of Commerce, Better 
Business Bureau or technicians’ association 

Mr. Lefkowitz cites one New \ 
firm that victimized set owners 
than $1,000,000 before being d 
of business. The company adve 
that TV repair costs could be pa 
with as little as 50 cents pe 
Once the sets were in the sho} 
the custome! notified t} 
new picture tube was needed 
down payment of at least $ 
required. The customer had nm 
but to pay, without knowing 
tubes were really needed. 


REFUSED MEMBERSHIP 
The Electronic Service Asso 
of Butte, Mont., voted to deny me: 
ship to a probationary member, St 
A. Mayo. Grounds 

tising in violation of the asso« 
code of ethics, and violation of a 
bership resolution establishing 
imum service charge for house ca 


AD GIMMICK 

TESA News of Wisconsin rey 
interesting advertising gimmick 
tried in Kansas City. The sho; 
standby time from a local stat 
Whenever the station goes off the 
because of technical troubles, it vs 
(or words to this effect): “Don’t ca 
Ace TV, it’s just TV station troubl 
The shop has a flat rate, no matter hi 
many times the station goes out 

[How much trouble does this sta 
have?—Editor] ENI 


written 


ever, was 


were price 
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REGENERATIVE TRANSISTOR 
PAIR 
Patent No. 2,864,062 


Schaffner, Syracuse, N.Y. 
to General Electric Co.) 


Johannes 5S. ( Assigned 


making a 
like a 


ention is a way ot 
ym transistors behave 
ansistor. Readers probably know that 
an easy oscillator and can 
ine, square, pulse and sawtooth waves 
tion type is more ruge¢ed, efficient and 
manufacture than the point-contact. 
v2 


; —~»———, 


pair 
point- 


t-contact Is 


--- e 

Fig.! 

transistor (V1) 
an n-p-n unit (V2). Its 
drawn in Fig. 2 This idealized 
three distinct regions. 
negative input current (Ii) V1 
current flows into V2’s base. The 
that of a reverse-biased diode 
which is positive and 


a p-n-p directly 


input char- 
teristic i 
urve 
With 
and no 


las 
blocks 
input 

(V1 


See 


stance is 


emitter—base) large 
yn 

joth transistors conduct when I; is positive. 
Note that V2's collector current (le) is greater 


than I; and is opposite in direction. V1, which is 


to E—IeR, goes down as I; rises. This 
1egative resistance as shown in region II. 
ery large I: results in a large voltage drop 
R. Due to the low potential difference 

V2's collector-emitter, this transistor 
The input resistance is now 


a 
4 } 
— | 
fk 3 


seen 


to function. 


Fig.3 


(V1 emitter 
Refer to region 


diode 
and small 


sitive biased 


s positive 


The 
negative- 
input 


cillator 

the 
zero 

story on page 51 


DEFLECTION CORRECTION 
Patent No. 2,936,400 


Thomas H. Tatham, Jr., San Diego, Calif. (As- 
signed to General Dynemics Corp., Rochester, N.Y. 
When 


free-running © 
that 
correspond to 
more data see 


how a 


point is chosen so 
egion 


For 


an oscilloscope is used for precise meas- 
» display, its deflecting plates must be 
e accurately. If they slant (see dia- 
the resulting display will slant like- 
the plates are distorted, the error may be 
this external circuit. 
is the horizontal deflecting voltage, E2 the 


by 
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FREE 


ask your 
hi-fi 
dealer 
for 


audio empire 
fectenee tet 


(aot pene 


audio empire 


STEREO/BALANCED HIGH FIDELITY COMPONENTS § OYNA-EMPIRE, INC. 
1075 STEWART AVE., GARDEN CITY, N. Y. 
EXPORT: EMEC, PLAINVIEW. WN. ¥. 

CANADA: ACTIVE RADIO & TV LTD., TORONTO 2, ONT, 


Meal -d, ae cenhanedal 


up-to-date 
component prices 


‘PLUS 


the quick easy way 
to figure service charges 


EQUALS | 
Yiwe Flees 
OFFICIAL PRICING DIGEST 


a VOL. 4, NO. 


ELECTRONIC PUBLISHING COMPANY, INC. 
180 N. WACKER DRIVE, CHICAGO 6, ILL. 
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WORLD FAMOUS 


MOHAWK MIDGETAPE PROFESSIONAL 500 


HIGH SPEED 
POCKET TAPE RECORDER 


Used by NBC — CBS 

and numerous radio and TV 
stations, for recording 

in the field 


Records anything it hears and 
plays it right back in 
unbelievable broadcast quality. 
Special built-in “VU Meter”. 


Weighs only 3 lbs. 


For literature on model 300. . 


THE PEER OF POCKET 
TAPE RECORDERS... 
MIDGETAPE IS 
AMERICAN MADE 
“Science Fiction” accessories 
available for confidential 
recordings. 


2400. . . 500 


write Dept. RE. 


4a 9 
ft TRANS\STOR'=~ 


bah 


business machines 


set 
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AT ELECTRONIC PARTS JOBBERS 


moot Ps? 


— 


2 FOR 1 
POWER SUPPLY 


1... operates ALL auto radios 
—transistor, hybrid, tube— 


2...operates miniature radios 
—transistor portables— 
also operates experimental tran- 
sistor circuits, relays, use it for electro- 
plating, laboratory work. 
¢ Transistor protection. 
* EPL patented cooling. 


2 OUTPUT RANGES 


— CURRENT —S=_—=RIPPLE 


5 amps 0.5% 


0.15% 
Compare and you'll 
buy Model PS-2 $4995 


Also—Kit Model KPS-2...$43.50 


0-16 


0-20 


75 ma. 


Send for FREE literature, name of your jobber! 


Electro Products Laboratories 
4501-R Ravenswood, Chicago 40, Ill. 


} 
| 


City 


Laan eee 


corp 


. 


manufacturers 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U. 


Get practical training in New Shop-Labs of 
Prepare for a better job and a success 
lop opportunity field. Advanced 

vious experience not needed mployment se 
graduates. 

Enroll NOW—Pay Later 


Finance Plan and Easy Payment Plan. Also Part 


Time Employment help for 


FREE BOO Clip coupon or » 
below for Free Ilu 
“Guide to Careers"’—Describes all traini 
No obligation and No Salesman Will Call 
CHARTERED 

NOT FOR PROFIT 

Established 1899 
1501 W. Congress Pkwy. 

Chicago, Dept. 6c 


B.W. Cooke, Jr., President 


Use this coupon to get our free book 
“GUIDE TO CAREERS” 
COYNE ELECTRICAL SCHOOL 
1501 W. Congress Pkwy , 
Chicago 7, Ill. Dept. of Electronics 6C | 


NAME 
| AGOR8C6..... 

city — STATE 

Unlike most other schools, we do not employ salesmen 


eee 
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NEW PATENTS (Continued) 


vertical. A fraction of E2 is 
at the amplifier. E5 is the 
deflection voltage. 

Consider the display of a vertical 
due to plate misalignment, will slant 
trace is at the top, plate A must be 
with respect to ground Therefore | 
negative, and E5 must be more negative 
Thus the beam i 

When the trace is at the 
This means that E5 will be more px 
El, and the beam will be attracted 
the left. It is obvious from this di 
the display will be more vertical thar 
othe R is adju 
plete correction. 


combined 


corrected 


repelled toward the 
bottom, A 


rwise be ted as required 


ELECTRIC BLANKET COOLS 


Patent No. 2,938,356 
Howard O. McMahon, Wass. (4 
to Arthur D. Cambridge, Mas 


Lexington, 
Little, Inc., 
this 

bedding 


blar 


According to 
suits, apparel or 
the body It utilizes junctions 
metals or onductors passing 
These junctior are cooled whe 


invention, 
can be 


semik d 


OP SURFACE 


A AYA 
mE At. 


T 
a. 2.2 , 
= = wae 
| / \ / \ j \ 

| \} \ / } 


j 


if 


L 


a = 
BOTTOM SURFACE 


direction, heated the 


The 


in one 
reversed 
effect 

The diag how junction 
nate at an upper surface 
material such as fiber. This surface wi 
The other surface, contacted by the 
junctions, will be heated 

The inventor recommends that the 
be made of a metal and a semicon 
he lists several suggested junctions ir 


principle } Known a 


ram shows 


made of n 


a 7 mH 1cr9ce © 
rRIPLE TRANSISTOR 
Patent No. 2.936.384 
John R. White, Westbury, N. Y. ( Assigned to H 
tine Research, Inc.) 

Here are three 
rystal. There are 
cro the top. The lower p-n-p trar 
yeled V1. V2 is at the upper left, V3 

t. V1 collector is also emitter 
for direct coupling 
modulator using this unit i 
of V1, V2 are biased from a 
base returns to ground throu 
may be taken from the collector of V 


NWananenNA. 9 


\¢ © 


transistors formed 


five layers, witl 


+ 
> 

















that the output is ta 
frequency is that of 
its amplitude 
V3 for 


~— } 
greater cor 
emitter potential fol 
base. Since V2 base 
held constant and its emitter ha 
negative, it is evident that V2 

when B goes negative 

inventor likens this de 
sheet-beam tube 
switching and 
push-pull output 


output 
tential of it 


dow) 
The 

double-plate 

for various 


Both 
gating a 


RADIO-ELECTRON 


4 


S 





Don't miss it! A million have sent for 
it already! Send for your copy of 


Radio Shack’s new 1961 
Electronics CATALOG 























a ge | Pius a full year's 


. alter P 
Pare me 


barnes a geketot FREE SUBSCRIPTION to 

aul ay RADIO 

vet all other Radio Shack 
Catalogs as issued 


Save up to 50% all year 
long on the latest and best 
items in the whole fascinat- 


ing field of Electronics. 


You get fast, accurate service! 
3 Every order processed the same 
day received. No delays! 


See the world’s biggest line 
of Stereo, Hi-Fi, Ham Radio, 
Transistors, Test Equipment, 
You can pay as you earn on You can open a convenient Kits and Parts, scores more. 
Radio Shack's Easy Budget Plan. #% Monthly Charge Account. 

Low as $2.00 down. “Add-on” orders are easy, 


om cee ee Se ee 


GUARANTEE: Radio Shack guarantees you must be satis- MAIL COUPON TODAY 


fied with any item you order or your money back. 15-day 
no-risk home trial on any item! 


RADIO SHACK CORPORATION Dept. 60K10 


730 Commonwealth Ave., Boston 17, Massachusetts 


I 

I 

I 

! 

I Without obligation, please send m 

i 

I new issue for one full year 
RADIO SHACK : 

Name 

i 

I 

! 

! 


Corporation Address 


I 

I 

I 

I 

I 
PAID, your latest giant Electronics Catalog plu 
i 

I 

I 

a 

I 

i 


Post Office 


730 Commonwealth Avenue or City Zone State i 


Boston 17, Massachusetts 
OCTOBER, 1960 119 
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Complete — aligned and assembled. 
Ready to install on your new system 
or as a replacement for older systems. 
A complete high output amplifying 
system with conversion. The RX-17A 
uses two BT proven quality MCS 
Amplifiers with M.A.R.S. Converter 
CX-30A and Metered Final (F-17A). 
The system is capable of one watt 
PLUS output with as little as 50 micro- 
volts input. The usual range of auto- 
matic gain control enables complete 
pre-adjustment to accorhmodate ANY 
useable signal level. 

Metered output eliminates guesswork 
for fast — efficient operation. 
Automatic Cut Off (available), 

Code Identifier (available). 


AVERAGE VALUE SPECIFICATIONS: 

Gain: 110-120 DB. 

Conversion Accuracy: Up. to .0025%. 

AGC: 40 DB plus. 

Input Range: 50 to 5000 Microvolts. 

Output: One Watt Plus. 

Power: 115 Volts AC 60 Cycle (140 

Watts). 

Cables: Low loss input and output 
cables and baluns to match 
300 OHM are included. 


For Full Information Write 


Mid America Relay Systems, Inc. 


Serving the Television World 
from the Heart of America 
GENERAL SALES 
601 Main Street 
Rapid City, South Dakota 
INTERNATIONAL DIVISION 
Rocke International Building 
13 East 40th Street 
New York 16, N. Y., U. S. A. 
Cables “ARLAB” N. Y. All Codes 
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LOOP OILER 
A small narrow loop of thin wire 
| makes an excellent oiler for carrying a 
small amount of oil into a tight 
and not elsewhere. Such a device may 
be made from a strand of stranded wire 
soldered to a heavier piece of wire. The 
loop should be rather small—not more 
than about five wire diameters across 01 
the oil will not form a film. 

In practice, the loop picks up a drop 
of oil from the nozzle of an oil can. It is 
touched to the point to be lubricated 
and twisted slightly so the oil flows on 

| the part from the loop.—L. Shaw 


SOLDERING-IRON CLEANER 

A piece of fine screening tacked to 
a scrap piece of wood makes a fine 
scratchboard for a iron. 


spot 


soldering 


Wiping the iron’s tip across th 


occasionally removes excess drops 


solder and crust from the tip efficient 
Charles A. Cunningham 
TESTING AT TOP OF SOCKET 
The tips of ordinary test prods won't 
fit into the pin holes of miniaturs 
sockets. This is a definite 
when you want to check voltages f 
the top of the chassis rather than f) 
underneath. To overcome this han: 
file or grind the ends of your pro« 
fit. You'll have to make them s: 
and more pointed.—Albert Maso 


handica 


NEW FLOCK FOR TURNTABLE 
Have you ever tried to pry the | 
washer off the spindle on a 
player only to have the screwdrive: 
and run a gash across the face 
turntable? With a little time ar 
tience such an accident can be rem« 
with no one the wiser. 


a MT red Che OO ret LTTE S 


For An Important 


Message Concerning 


Your Career 


In Electronics 


See Page 69 
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and Hi-Fi Book Club Plans. 


154 West 14th St. 





Write for complete details about the Gernsback Technicians’ 


Gernsback Library, Inc. 


New York 11, N. Y. 








RADIO-ELECTRONICS 





a; 16 Super Deluxe TV KIT) “ONE DOLLAR:.,. 


” “ “ ly ervthin . 
70° or 90° — operating pi 17”, 21”, 24” and 27” PICTURE TUBES Ne ee ee eee 
% Produces a 16. Tube Chassis with 30-Tube performance. y a est deanna ete 
*% Latest Intercarrier Circuitry and Multi-section Tubes. GY, ON ANY ORDER 
*% Standard Neutrode Tuner for Selectivity & Fine Definition. DEDUCT 1 0% OF S10 OR OVER 
*% All Video and LF. Coils factory pre-aligned and tuned 
% Large 250ma Power Transformer for dependable service. (ON DOLLAR BUYS) 


othe Brogan sn 9 shhh ae same Plus a FREE SURPRISE PACKAGE 


Includes LIFE-SIZE step-by-step Building Instructions 100 - ASST. Ve WATT RESISTORS 


Most Up-To-Oate and Practical Course in Television 70 - ASSORTED 1 WATT RESISTORS 
ec. 35 — ASSORTED 2 WATT RESISTORS . 
rg ae 50- ASST. TUBULAR CONDENSERS 
gr I 3 : COMPLETE KIT 50- ASSORTED FUSES 
6. i with SET of WESTINGHOUSE yuenss 49 | © 50-1000 v2 Warr Resistors 10% 
i—t 6U8, 6TS, 6C4, 12BH7, 6SN7, 6BO6, 6W4, oKs. 75 —470K2 2 WATT RESISTORS 10°% 
Dimensions 1717/2” W x 16” xaB v4. 6B Nd, 6GC8, incl,’ in the Tune s ¢ 100 - ASST. CERAMIC CONDENERS 
Shipping weight 40 Ibs. 10 —- ASST. WIREW'ND RES. 
Also sold on EASY-PAYMENT-PLAN Buy LIFE-SIZE Instructions—$9 -49—ana buy Parts as you build. 100 —- MICA CONDENSERS 
[) 10 — HV TUBULAR CONDENSERS 
35- ASST. DISC CERAMICS 
50 - ASST. MICA CONDENSERS 
6- pref SLIDE SWITCHES 
4—- BAKELITE KNIFE SWITCHES 
BUILD 2" CABINET £2! TVCHASSIS 3-2 "2esie snes 
OWN AN 15- ASST. ROTARY SWITCHES thes. 
Com ble to the ¢ that Top Mfrs. use on high priced TV sets. 100’ ~ FINEST NYLON DIAL CORD bes 
pora e type that Top : er (_) 200 - SELF TAPPING SCREWS =s « 
CABINET KIT with 90% of the job done, includes— 35 -— ASST. RADIO KNOBS 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- shar Masontep Cane TADIO HOSS 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 600 ~ ASST. H'DWARE ts ee 
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS [) 35 ~ ASST. SOCKETS. e .$1 
Sead. Sep mak Rien eentiae te & heated Wlien Fad oh pane C) 25 - ASST. PRINTED CIRCUIT SOCKETS: me 
undrillied @ For matching Mask specify type or wanber of sf ¢ 10 - ASST. VOLUME CONTR $} 
Same price Mahogany, Walnut or Blond. (Shipping weight 36 5 —- ASST. VOLUME CONTROLS. 
20 - ASST. PILOT LIGHTS 


$9 a 10 - PILOT LIGHT SKTS. bayonet + pe 
26”, 25”W, 22”D 50 —- ASST. TERMINAL STRIPS -$1 


10 —- ASST. RADIO ELECTRO. CONDENSERS. 
23” TV Cabinet Kit. . $28.47 24° or 27" TV Cabinet Kit..$38.47 24” or 27” Front Panel Assembly . . ly, 5 — ASST. TV ELECTROLYTIC CONDENSERS. . 

25 — ASST. MICA TRIMMER CONDENSERS 
15 — TUBULAR CONDENSERS 47-4 


TECH-MASTER for 1961 te (eee eon ttt oT ON TRA 


WORLD'S MOST POWERFUL TV CHASSIS 18 “GI USULAR CONDENSERS 
COMPLETE ready to operate (less CRT) 90° $175-85 * 110° $182.60 Cafalog on request 3 — ELECTROYLITIC COND. ; 


a 25 — ASST. PEAKING COILS pom ‘ 
TUBULAR CONDENSERS—85°C top quatity—Equally as good for Radio or TV work 1- ELECTRIC PHONO MOTOR 2srpm_110v. .$1 
.0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ e ! 1 RCA FLYBACK TRANSFORMER be 
.1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v, 8¢ ec. 4-TV CENTERING RINGS... he 
.039-1000v, .047-1000v, .1-1000v, .007-1600v, .03-1600v, .05-1600v, .005-3000v, .001-6000v, I4¢ ea. 35 — DISC. CERAMIC CONDENSERS 5. 

25— ASST. RADIO DIAL POINTERS ....... 


ELECTROLYTIC CONDENSERS—85°C 1-sov, 1-150v, 2-350v, 25-Sov, 8-150v 19%¢ ec. 8 ~ ASST. LUCITE CASES 


100 ~ MICA CONDENSERS = 
20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v ; 2 - ASST. SIZES RADIO CHASSIS PANS. 


3— VARIABLE CONDENSERS 62mia. $1 

CARBON RESISTORS —Regutor factory stock in Stackpole, Speer, etc. 4-OVAL LOOP ANTENNAS = 28 
y 9 3-LOOPSTICK ANT ble... 

Ya WATT 10% 10, 39, 47, 100, 120. 150, 270, 330, 390, 470, 560, 680, 820, Ik, 18002.... 2¢ . 3-3 MEG VOLUME CONTROLS 

Va WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k2. eee 2¢ . 5~50K VOLUME CONTROLS .$1 

V2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k2.... 2¢ ‘ 5 - ASST. 4 WATT WIREWOUND CONTROLSS1 


, ° Pa ° 5-2 MEG VOLUME CONTROLS 

Va WATT 10% 390k, 470k, 560k, 680k, 820k, —_1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEGO...... 2¢ ea. § - \2 Me dalaeel Gasnnaenn sn 
1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 47002.. 3¢ ea. 4 199~ VOLUME CONTROL HEX NUTS 
1 WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k 3¢ ea. 10 ~ SURE GRIP ALLIGATOR CLIPS 


°, ° [) 1-GOLD GRILLE CLOTH 
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k2.... 4¢ ea. 5 — SETS SPEAKER PLUGS 


$1 
- PLUG PIN JACKS. .$1 
WIREWOUND RESISTORS s-sw, 16-10w, 20-10w, 47-5w, 100-5w, 140-5w, 220-5w.16¢ ec. wes ue EREPTEEE COREOLES cnoe aratman St 
280-10w, 390-5w, 470-5w, 500-10w, 680-10w, 820-5w, 1K-5w, 1K-10w, 1500-5w, 2K-l0w....16¢ ea. 5 ~ DIODE CRYSTALS 22 64 

. . 7 ‘ i i , ? 5K-l2w...16 t 3 - DIODE CRYSTALS 
2500-5w, 3K-10w, 4700-5w, 5K-10w, 6K-10w, 7K-10w, 8200-5w, 10K-5w, 15K-Sw, 22.5K-12w ¢ 2 - eee aes 
CERAMIC CONDENSERS 1, 2, 3, 5, 6. 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 150 mmr .. 3¢ ec. 35 — MICA COND, 20~50 mmf & 1568 mmf 


-MI N 100 mmf & 15=270 mmf 
CERAMIC CONDENESRS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, Sk, 6800, 10k mmr.... 3¢ ae | ce Gee, Meee betes 


[)35—MICA COND. 20-820 mmf & 15-1000 mm .... 
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 mmr .... 3¢ ea. | 39 — MA COND. OO 2400 mh. 
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, Sk, 10k mmr .. 3¢ ea. []35—MICA COND. 20-6800 mmf & 15-1000 mmf... 
[) 35 —CERAMIC COND. 20-5 maf & 15-10 mmf... 
(7 1- 3 PM SPEAKER ainico =: agne $ 35 —CERAMIC COND. 20-25 mmf & 15-47 mmf. ..$1 
FL1ZS: PM SeeAnen sce 2 orn 10-TUBES “104.51 = 3:2Seeatig Gono: SCs cient os 
tag = a PEAK KER . alnico ee 35 —CERAMIC COND. 20-100 mmf & 15-150 mmf .$1 
(J 1-LB. SPOOL ROSIN CORE SOLDER ......$1 35 ~CERAMIC COND. 20-270 mmf & 15-470 mmf .$1 
C 4~50' SPOOLS HOOK-UP WIRE s colors... .$1 35 — CERAMIC COND. 20~1000 mmf & 15-1500 mmf$1 
537 Aublo OUTPUT TRANS. ske or ove yp. © 10-6’ ELECTRIC LINE CORDS th plugs... 35 — CERAMIC COND. 20-200 mmf & 15-5000 mmf $1 
J 3-1.F. COIL TRANSFORMERS ise [1 5=—TV CHEATER CORDS with both plugs .... ()}4—KENRAD TUBES + $1 
~1.F. COIL TRANSFORMERS 10.7 m . C) 5=—TV CRT. SOCKETS witn 18” leads ....... 2-TOP NAME +6S97 TUBES 
_) 3 = 1.F. COIL TRANSFORMERS 262 ke (auto), , [) 5-HI-VOLT. ANODE LEADS with 15” i [ 2=-TOP BRAND TUBES #35W4............ 
O—ASST. PRECISION RESISTORS v<- sizes .. 50 - STRIPS ASST. SPAGHETTI best sizes ..$1 TOP NAME TUBES O24, 183, 
SELENIUM RECTIFIERS 65ma list $1.50 e: C) 100~ ASST. RUBBER GROMMETS ves: 6AC7, 6AX4, 6CB6, 656, 6Ké, 
SELENIUM RECTIFIERS 75ma $1 © 100" - TWIN LEAD-IN WIRE 300° ». ; 6SN7, 6X8, 12AU7, 12AX7, S0Lé 
SELENIUM RECTIFIERS t50ma.......... 7 50'- FLAT 4-CONDUCT. WIRE many purpose: 3- TV ALIGNMENT TOOLS 


SELENIUM RECTIFIERS 250 ‘3 ‘ ~- T 
SELENIUM RECTIFIERS 300... oi ~ Sat seen WIRE WIRE cesecte 3- TV ALIGNMENT TOOLS 


4 
5- 
4- 
3- 
2- 
feluxe (red or black). . 3-TV ALIGNMENT TOOLS 
t, — SELENIUM RECTIFIERS 1—450ma 1—65ma, |) 1=-$7 INDOOR TV A 
3- 
2- 
1 
1 
1 
3- 























si-gain 3 $1 3- TV ALIGNMENT TOOLS 
0~TV CARTWHEEL CONDENSERS ioxv... )20- ASST. TV KNOBS. nections Etc, 3-TV ALIGNMENT TOOLS 
TV CARTWHEEL CONDENSERS 20x. .... [)1=-RCA 70° FLYBACK TRANS. #75240. 


TV CARTWHEEL CONDENSERS soxv.... .1-TV VERT. OUTPUT TRANS. 10 ations. 
- TV RATIO DETECTOR COIL i.six [] 1S5-ASST. TV COULSsync. peaking, wict? HANDY WAY TO ORDER—Simply tear out advertisement 
— TV RATIO DETECTOR COIL 10. 7m () 15- ASST. STANDARD TUNER VHF STRIPS. $1 Oe es ee 2 ee Cen ak seaeiea & 


) 
J 
7 
5 

_ 
] 
= 
J 
? 
) 

) 


EACH ALIGNMENT TOO 





e with money orde 


if 
fs 
{Jj TV SOUND 1.F. COIL 4.5mec 6 6- ASST. STANDARD TUNER UHF STRIPS. — yew copy of this ad for re-orders 

0) HV RECTIFIER SOCKETS 183 m'ntea.... C) 2-SILICON RECTIFIERS 900m on. —g~ —- ir ude Png ps for postage, excess 
O) 3-HV RECTIFIER SOCKETS 1x2 m'ntecd.... 0 1=—SILICON RECTIFIER 750ma... 2... eeees + jer rs shipped express collect. 


BROOKS RADIO &TV CORP.. 84 Vesey a. Dept. A, New York 1, N. Y. TELEPHONE | 
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Goodbye to trial-and-error 
methods, Every circuit cal- 
culation you need can now 
be done accurately with 


THE ALGEBRA 
OF ELECTRONICS 


OU'’LL BE AMAZED 

at how easy it is 
figure resistances, 
inductances, impedances, 
et for ANY part of ANY 
circuit, 
this new book, THE A 
GEBRA OF ELECTRON- 
ICS, you will quickly gain 
the tools, techniques and 
horteuts needed. 


electronk 


Three Great Books in One! 


First, it's a textbook. All practical mathe- 
techniques explained early tep- 
easy to follow by those with no more 


1 training than high-school algebra 
imple differential calculus. 


Second, it's a handbook. 








Graphs and tables answer 
common electronic prob- 
lems for those not wishing 
to work out complex der- 
ivations themselves 


127 
TOPICS 


Third, it's a review. 340 Pages 
Every equation is dis- 252 iustrations 
cussed along with its Not 
practica on-the-job ap- Re 
plications 100 problems ; 

re hown with method 
and answers provided 


THE ALGEBRA OF ELEC- 
TRONICS was written by 
Chester H Page, Consul- 
tant to the Director of the 
National Bureau of Stand- 
ard Di Page discusses 
basic laws and fundamen- 
tal principles, practical 
method of olving simul- 
taneous iatior He de- 
velops e'emer P Fourier 
wave-form ; , shows 
effect of frequency selec- 
tivity, modulation, and 
analyzes tubes transistors 
and power supplies 


Try It FREE 

for 10 Days 
Whether you're a_re- 
pairman, technician, or 
engineer, you'll find THE 
ALGEBRA OF ELEC 
TRONICS both profitable 
and interesting. Send cou- 
pon for a FREE 10-DAY 
EXAMINATION. No obli 
atior u 28 you want 
to keep >» book Mail 


Van Nostrand 
Dept. 1810A, Princeton, N.J. 
Established 1848 











D. VAN NOSTRAND COMPANY, 
— 18104, Princeton, N.J 
for free examination THE 
EL be TRONICS if font feel 
ret 
Name 
Address 
City Zone 
SAVE! aoe lose $8.75 WITH 
j . Sai 


e ten-da 
oreign and APO—piea 
order.) 


(in Canada: 25 Hollinger Rd., Toronto 16) 


(Price slight.y higher) 


TRY THIS ONE (Continued) 


First scrape some flocking off the 
rim of the turntable with a penknife 
In most cases the turntable is set down 
in a well and the rim is out of view 
Next, carefully apply some general- 
purpose cement to the gash and brush 
on some of the flocking. If this is done 
neatly, once the cement is set you will 
never know the difference.—Fiank A 
Sale rnuo 

heb ANSISTOR LIFE SAVER 

3efore you start to solder a tra 
tor into a radio-TV or other elect 
device, disconnect the set’s pow 


—_ 
{| *\ SOLDERING IRON 


~ LEAKAGE 








TO AC POWER LINE 


Ad on everything in 


stereo hi-fi 


oS 


Wag *) 


ALL ft D send for the 1961 


electronie® MLLIED 


CATALOG 


444-PAGES « VALUE PACKED. Write today 
for the leading Electronics Catalog. World's 
largest selection, including products and 
values available only from ALLIED.SAVE ON 


« Everything in Hi-Fi Music ng ay & Com- 
ponents « Biggest Sel of Hi-Fi Cabinetry 
e Exclusive Knight® tg value Stereo «+ 
Knight-Kits® —Best in Build-Your-Own Hi- 
Fi + Tape Recorders and Phono Equipment 
« Everything in Electronic Parts, Tubes, Tran- 
sistors, Test Equipment, Amateur Gear, P.A. 
Systems, TV Accessories, Tools, Books. 


Save most at ALLIED. Write 
for FREE 1961 Catalog today! 


ALLIED RADIO 





ly $2 down 
on orders 
up to $50 


T atueo RADIO, Dept. 103-x free 
100 N. Western Ave., Chicago 80, Ill. catalog 
! 0 Send Free 1961 ALLIED Catalog. 


Name 





Address 





QC 7 a 


ee | 


If the set is connected when you t 
the tip of your iron to the trans 
lead, you may ruin the component. T] 
happens if there is leakaze from | 
tip to the power line inside tt 

gun. The current path is 

power line, through the i 
through the transistor, to 
ground, and back to the powe 
Though the diagram shows an a 
set, the same type of thing car 
ruin transistors in sets that ha 
power transformer. Alerant 


PLASTIC TV KNOBS 

The TV technician installing 
sis in the cabinet after an initial 
job often finds the plastic knobs s 
that they refuse to stay on the knu 
shafts. Attempts to shrink the 
with a soldering gun usually result 
a messy, loose knob. At best, some 
nicilans jam the knobs on the sh: 
using wood or plastic tape to p 
necessary grip. These methods a 
times effective, but not very perma 
An alternative method that wor! 
for simply slipping the proper typ 
insulating spaghetti tubing in 
oversize knob hole, using a littl 
to hold it in place, then fitting the 
on the shaft. 

Walsco Flexitube spaghetti, 
ethlene type, or Alphlex PVC-105 
best for this purpose. Eithe: 
purchased in various sizes. 

Philpott 


fei par 4-4, E--7 4, ie) 
EQUIPMENT 


Check Power Output, Standing 
Waves Cesco Transicheck. Gives me- 
ter indication of power tput, VSWR, 
Ideal for transmitter tuning i 
Specify auto spade or PL-25 , $20-95 | 
type coax nnector Postpaid | 
Eliminate Generator Whine 

Cesco Generator Filter 

Eliminates genera 

in mobile installations 

able for maximum attenua 

tion. Most eff generator 

noise filter made, Also avail 

able for other frequencies 


Duopole Groundplane () Postpaid L 
Base Antenna | | $300 ens 
ous ed 1 CB antenna with 
ch gain nen: 1 | $q.9S 
r prote = Shipped Express 
{Vailable Collect 


freque 


Send check or M.0 
Ohio residents add 
3% Sales Tax 


THE STOTTS-FRIEDMAN CO. Dept. & 
108 North Jefferson Street, Dayton 2, Ohio 

















HI-Fl RECORDING TAPE 


ylar 
Tensilized mytar 
in be assorted 


watt oasen — ty 


5 recorde ape within 24 } 
% OF YOUR- “ate REQUIREMENT 
WHOLESALE QUOTATIONS and our FRI 


CARSTON 


I 


125-R90 E&. 88 St 
New York 28 N.Y 





RADIO-ELECTRONICS 








Super-Special! 


KIT OF 100 


CONDENSERS 


Over 50% Are 600V 
Others 400V And 200V 








-_ rey 


2 C i ae uN ‘d | 4¢ each 


z ry A ag Goodall 
Rad Tel Gabe. * | B) || Semi-Molded 
Made In USA. wa\* Paper 
ii and 
| lI BS * insist ON RAD-TEL FOR EVERY [oboe 
y TELEVISION AND RADIO TUBE NEED [VSS MPeany Siren ier 


| 
i 





Up to 75% OFF on BRAND NEW TUBES 


GUARANTEED ONE FULL YEAR! You Can Rely On Rad-Tel’s Speedy One Day Service! 
Not Used — Not Pulled Out Of Old Sets + Each Tube Individually and Attractively Boxed! 


Qty. Type Price | Qty. Type Price | Qty. Type Gty. Type Price | Qty. Type Price | Qty. Type Price | Qty. Type  Pric 
3016 .50);——GAB4.. ——6B)6 62 | - : —12A4 . _—12B06 
___305 ; _—6ACT a ee : ——12AB5 _—12BE6 
——394 ; — GAF3 . ame . —12AC6 12BF6 
—Iv4 58 | __6AF4 . fo k ae ; —__12A06 _12BH7 
___4BC5 ‘ ___6AG5 me 7 = ___. 12BL6 
__4BC8 —BAH6 __.6805 2 F tn. = _12B06 
—4BN6 75 | — 95 | —seaser 105| —6s4 4g | —I2AF6 12BY7 
ie Bl 47 | __6BQ7 5 | — 1216 

aig —12AL5 

——12AL8 

——!2A05 

—__12AT6 

——12ATT 

——12AU6 

——12AU7 

—12AV5 

——12AV6 

—12AV7 

—12Ax4 

——12AX7 

——12A77 

—_12B4 

——12BA6 


Not a Kit, but Completely Wired 


= |= 2 = 2 /STEREO AMPLIFIER _.- ie 
= '3|-2 2/8, ¢|CHASSIS $4.99 ~ 


—-5BH8 
C) Single, $5.95 ea. 


SEND FOR FREE TROUBLE SHOOTER GUIDE AND | [1 Set of tubes: 2-35C5) 2 tasks 38 
NEW TUBE & PARTS CATALOG. -12AX7; 1-35W4_ $1.15 _L] Set of 3 grey 4" knobs 300 


NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 


AD- TELT RF C0 oaSN) 
lll J 


TERMS: 25% de company all orders balance C. 
$1 HANDLING CHARC S UNDER $5. Subject to prior ptt 
Al-teht-Melele Mt olel tielel- ro ».‘s outside continental U.S. A. 
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For 1960 It’s... 


C 


@ “Compact” in Size: 
they fit the pocket 


5 


HK-17 Hex Key Set 
$1.00 net 


eS 


@ “Compact” in Price: 
they: fit your 
pocketbook too 


Ask Your Parts Jobber or 
Your Jobber Salesman 


DE-810 Double Nut Driver 
$.79 net 


AN-2 Tester 


ul 


tools by 


| ® 
for the 


ot Electronics Service Trade 


en | 
ND-141 Combination 
Screw & Nut Driver 
$.79 net 


SP-19 Probe 
$.96 net 


— 


— = 


$.79 net 








Sn i a —_ 


PK-8 Nut Driver 


A-86 Pencil Type Driver 


$.48 net $.60 net 


VACO PRODUCTS COMPANY, 317 E. Ontario St., Chicago 11, Illinois 


In Canada: Atlas Radio Corp., Toronto 19, Ontario 





PACKAGE Hi Fi 
or SINGLE COMPONENTS 
You'll find our prices low 
and service fast. 
Write for our quotation 
CENTER INDUSTRIAL., Inc. 


74-R Cortiandt Street, New York 7, N.Y. 











TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


That’s right. Net, $8.50 per unit and $15 for 
UV combinations, including ALL replacement 
parts. 90-day warranty against defective work- 
manship and parts failure. Tuners repaired on 
approved, open accounts. Replacements of- 
fered at these prices* on tuners not repairable 
$22.00 
23.00 
25.00 
15.50 


VHF 12 position tuner . 
VHF 13 or 16 position 
VHF/UHF combination 
weer ae + bs se 
*Subject to change 


Tarzian-made tuners are easily iden- 

tified by this stamping on the unit 

When inquiring about service or re- 
placements for other than Tarzian-made 
tuners, always give tube complement... shaft 
length ... filament voltage... series or shunt 
heater ...IF frequency, chassis identification 
and allow a little more time for service. Use 
this address for fast, 48-hour service: 


SARKES TARZIAN, Inc. 


Att.: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 


ALWAYS NEEDED 


ALWAYS THERE 


HERE’S HOW TO GET YOUR 
START in Radio-Electronics! 
a The most 
iz BASIC important 
| training of all! 


Nor 
to d 
this | 
ELE‘ 
brings 
down-t 
absolute 
with it 
articles 
standing 
what 
nents 


TRI ITY 


t 


Now 
you'll 
really detail 
understand proced 
circults— be far 
components— ecver befor 
equipment! BASIL ELECTRICITY 
overs t ntir t tr 
ents to fe 
tubes to transis 
nstruments ind wT 
transtormer i i 
300 pictures and set-up diagrams 1 


Then, t 


nd curt 
trom 
rr rs, generators 
More thar 
things doubly clear | 
training, it includes an easily understa 
INTRODUCTION TO ELECTRONICS 
it for 10 days at our risk! 


10-DAY FREE EXAMINATION 


Dept. RE-100, Technical Division 
| HOLT, RINEHART & WINSTON, Inc. | 
| 383 Madison Ave., New York 17, N.Y. | 
| Send BASIC ELECTRICITY training nua 

10-day free examination If 1 lik k, I hen | 
end y 25 (plus postage) in full payment. Or | 
vise I will return book and owe i nothing (Save! 
Send $6.25 with order and we pay postage. {0-day | 
money-back guarantee.) 


Address 


| 
| 
| 
| N 
| 
| 


City, Zone, State 
| OUTSIDE U.S.A. $6.75 cash. 
guarantee. 


i. 


10-day money-back 


TRY THIS ONE (Continued) 


GOODWILL KINK 
As an extra service to the customs 
that bring older model radios to 


shop for repair, we mark the set’s dial 
at 640- and 1240-ke (Conelrad alert 
frequencies) with arrows cut fron 
plastic tape. Customers seem to ap] 
ciate the interest we show in their 
fare. To determine the exact locat 
of each arrow, we just set up the 
generator to each frequency, calibrate 
the dial and stick the 
place.—Allen C. Johnson END 


set’s arrows 


50 Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK, Founder 


Modern Electrics 
Wireless Association of 
Electrical Experimenter 
Radio News 

Science & Invention 
Televisior 

Radio-Craft 
Short-Wave Craft 
Television News 


America 











Some larger libraries still have copies of Modern Electr 
on file for interested readers 


In October, 1910, Modern Electrics 


Radiotelephony, by Wm. E. Smit} 

A Variable Slide-Plate Conder 
Richard Baker. 

New Electrolytic Detector 

Helices, by D. E. McKisson. 

90 Miles With a One-Inch Coil, by ‘ 
D. Herrold, E.E. 

How to Construct a Non-Induct 
tentiometer, by William Klaus 
Construction of a Hot Wire Am: 

by Donald R. Johnson. 
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“Pardon me, do you have a scrap of 
| paper? There’s a radio program I don’t 


want to miss.” 
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USINESS and oar Pana 


PL©PLE, | CATALOG 


RCA Electron Tube Div., Harrison, 
N. J., launched a new advertising and = 
sales promotion campaign, the biggest ; — 
of its kind in its history, for its all-new Socohen 
SELECTED 
KITS 




















FIP a 


“ALL NEW : 
“” SSILVERAMA | pene TOP VALUES 
aA - a — iN POWER 
STEVE'S WW SERVICE Soci = AND HAND 














me . Ning : om amve HI-Fl AND 
xremium Silverama TV picture tube. ( 60900009 

Newspapers, trade and eiaaniies maga- ; —_ overcma & 

zines, radio and TV, direct mail and 

outdoor advertising will be used. 2B Qs “lo kon Lvowthing in | COMPONENTS 
Electronic Instrument Co., Inc., Long A Complete uying Guar mM 

Island City, New York, is offering dis- 

tributors of its line of Eico hi-fi equip- 30 PAGES 

OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 








an 


* 
STUREG if} = TEST URSUROWERTS + HA GEA = bate 








100'S OF 
NEW ITEMS 
LISTED HERE 
FOR ist TIME 





STEREO Wi-Fi = TEST INSTRUMENTS = HAM GEAR = RapIO % BURSTEIN-APPLEBEE CO. Dept. RE 
. <A 1012-14 McGee St., Kansas City 6, Mo, 


ment, test instruments and other elec- ca oe (0 Send Free 1961 B-A Catalog N 
tronic equipment, in kit or wired form, | 

colorful neon and clock neon signs for | RUSH COUPON NAME te 

window and interior display 


CBS Electronies, Danvers, Mass., | Today! -_— 


again received an award from city __ STAT 
NATESA for outstanding service in aeneee . se Se 


creating better customer relations. A. L. | | super MAGNET SUPER SAVING! 
Chapman, CBS Klectronics president | J Buy, this Little Giant 250 POWER a eamagenllese nc Asan 


made, a sensation. ’ TELESCOPE LENS KIT 250 watt ttra-vio- 
n ar of = 7 Makes i, wreseen 
dark. 

lamp 

experit 














Make your own high powered 6 ft 

telescope! Kit contains 2” diam., 

75” focal length, ground and pol 

for this powerful 4 oz. Mi. | AY ished objective lens and necessary 
Ainic permanen eye pieces. Magnifies 50x to 250x 

magnet. LIFTS 5 Ibs. Full instructions ishting 

quantity. rde pv. h 

eral today. Measures g q P ‘ t 

1% x ls n ’ $2 95 

item No. 'e6 $1.50 4 TEM NE . 
Special Bargain | - > * 

(Shp. Chgs. 1¢ 2 ’ Pp & Hdig. Chgs. 35c) 


HUDSON 55's A a1 ae 14th St. 
Dept. RE-1060, New / WATTHOUR METER 
I am enclosing full remittance for items circled . , ad 
below. (Be sure to include shipping charges ms eat es econdi- 
87 33 86 123 A\» ic 1. ideal trailer parks 
‘ , 60 cycles, 2- 
\ amp. Heavy metal 
Please Print Clearly \ . case 2” x 6%" x 5”. Easy 
tall. Ship. wt. 14 Ibs, 


aM SS" $4.50 


P.P. & Hdig. Chgs. $1.28) 














(center) accepts the award from Mac 
Metoyer, NATESA president. J. H. 
Hauser, CBS Electronics sales man- 
ager; Frank J. Moch, executive director 
of NATESA, and R. V. Bontecou, CBS 
Electronics vice president of marketing, | 
look on (left to right). 

H. H. Scott, Inc., Maynard, Mass., has | 





Address 
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BUSINESS AND PEOPLE (Continued) 

TV TUNERS OVERHAULED J :':=::: 02222 25! 4 
Scott 1000 stereo cartridges with the 

MARES $ 95 sd oy new ruggedized version. The company 

MODELS NET UHF has also announced that it had receive 

UHE/VHE COMBINATION—$19.90 a Certificate of Merit for excellenc: 
design and execution from the A 

90 DAYS WARRANTY Directors Club of Boston for its booklet 
“How to Use Stereo High Fidelit 
S A ME DAY SERVICE Components in Your Decorating Plans.” 
Raytheon Co.’s Distributor Product 

ON POPULAR TYPES—48 HOURS MOST OTHERS Div.’s Unicenter in Westwood, Mass 
has installed a new machine cl 


+ 














Overhaul charge includes labor and minor parts; tubes and 
major parts are extra at net prices. 

Tuner to be overhauled should be shipped complete; include 
tubes, shield cover and any damaged parts. Quote model 
and state complaint. Pack well and insure. 


WE WILL SHIP C.O.D.—F.0.B. CHICAGO OR TORONTO 


Castle TU Tuner Seruice 
5710 N. WESTERN 136 MAIN ST. 

CHICAGO 45, ILL. U.S.A, —S TORONTO 13 CANADA 
Suppliers of rebuilt TV Tuners to manufacturers, technicians & service dealers, coast to coast tour blisters to cardboard merchandise 
panels so that 10 transistors can be 

shipped and displayed together. 
Rek-O-Kut Co., New York, playe 
host to 94 winners of its Tropical Ho 
day dealer-incentive promotion on 
PHOTOGRAPHS RADIO-ELECTRONICS can use good photographs of service benches s I 
yh . service shops, high-fidelity audio layouts, and any other interesting and a 
original radio-electronic devices. We will pay $7.50 each for good professional photos or equivalent 
suitable for reproduction. Full information on subject photographed will increase their acceptability 


The Editor, RADIO-ELECTRONICS 
154 West 14th St. New York 11, N. Y. 


automatically bonds clear-plastic con 


Original and Only Complete TV Tuner Service covering the North American Continent. 

















A “brass-tacks" guide to 


TIME-SAVING (TUNE ELECTRONIC \ 
TEST PROCEDURES! ORGANS accuratety—auicxty 


WITH A NEW : . 
a ELECTRONIC week-long trip to Nassau in the 
EST PROC EDURES ; 
is a big new 316-page Choter AUTOTUNER Bahamas. Dealers and their wives are 
manual with the kind shown boarding the chartered plane fo 
of “brass tacks” train- Every organ owner and service tech- the return trip. 
_ he po you locate nician requires this valuable aid to 
Pg eet I trou tanh precision organ tuning. This instru- 
iffy. Teaches you exactly aang 4 > rrr en . . 
vhat instruments to use and ment enables anyone to quickly Sune Vaco Products 
Bees Naga ee onpe ef tals any electronic-oscillator organ (ex- 
Cay See ee ew ee mene cept Thomas) without previous 
each type. Tells how to sub- 
tute one I rument for 
another and how to develop An automatic stroboscopic indicator . ; 
time-saving, money-making visually shows true pitch to an ac- ting and crimping 
ee : ethods ome ny a a — tool a dollar book, 
that helps accurate than human hearing), ye “S} a Gee 
¢ . won 1 8, 
testing time Complete— you pay about 1/3 the price of other op Kink for 
in hai! Easy to Understand! tuning devices of similar precision. 
Here are some of the ibjects it y Current 
Checks spe measurements of P r, Capac- 
itance, Indu nee, Resistance, Al "RI Phase, - : 
Distortion & “Mo dulat ion; checking Sensitivity ¢ : . 
RF Gain, Fidelity, AVC Vo!tage, Operating Volt- : a” Kenneth B. Shaffer (left) 
ages, ete. Includes handy VISUAL ALIGNMENT | Black plastic case ’ ee ; moted to manager, distributor sale 
TECHNIQUES. Even covers transmitter and with etched satin aly- ts, } 7 = , 
industrial electronic test seuendures 190 how-to- "t “a6 ; co } the RCA Electron Tube Div., Ha 
do-it pictures and dozens of step-by-step SNS HET PORE. J succeeding D. M. Branig: 
st pictures and dozens p-bs ' ; N. J., succeeding D. M. Branigan, 
bleshooting procedures charts make things dot So lightweight it may J 7 / te s . . . 
easy. Price only 38.00. Money-back gus me. | hecaeieled ta meet Schoter was recently appointed manager, elec 
pocket. Size 6%/," x MAOTHEE tronic components marketing, of RCA 


PRACTICE 10 DAYS FREE! 51,” x 2//,"". Detailed a | International Div. Shaffer had _ bes 
| Dept. RE-100, Technical Division instructions included. a 2 distributor field sales manager. John R. 
HOLT, RINEHART & WINSTON, INC. — £ Meagher (right) was appointed mar 
383 Madison Ave.. New York 17, N. Y. | $6950 ' 

Send ELECTRONIC TEST pS ag gion es : 

Manual for day free examination. If I like boc (completely assembled) 


Lee oe ped ae ee oes tm full pag 
(SAVE! Send $8.00 with order and we pay postage $4950 {in exsomble-it- yourself kit) 
| (N.Y.C. Residents add 3%, Sales Tax) 
| MAIL ORDERS FILLED PROMPTLY + FULLY GUARANTEED 
| 
| 


Co., Chicago, is of- 


knowledge or skill fering purchasers 
of its Crimcut cut 





25c. 

















Add 


Same 1!0-day return privilege with money refunded 
promptly.) 
Name 
State : THE SCHOBER ORGAN CORPORATION, on: xe 
ot ih Side SAGEL0 Gaah. 16-ay meney 43 West 61st Street, New York 23, N. Y. 
- gece tigate Monufacturers of the World-Famous Schober Organ Kits, 
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BUSINESS AND PEOPLE (Continued) 


ager of electronic instruments merchan- 
dising of the Distributor Products 
Dept. of the division. He has been a 
technical editor, field engineer and 
author and lecturer on test equipment 
for the company. 
Francis J. Cham- 
berlin was appoint- 
ed vice president of 
sales of Clarostat 
Mfg. Co., Dover, 
N. H. He has been 
with the company 
since 1945, most 
recently as general 
sales manager. 
The acquisition 
by Electro-Voice, 
Inc., Buchanan, 
Mich., of the Feath- 
eride Phono Pickup 
& Cartridge Div. of 
Webster Electric 
Co. of Racine was fi ¥? 
announced by Al 
Kahn, president of Electro-Voice. The 
newly acquired products will be mar- 
keted as Electro-Voice Featheride car- 
tridges and tone arms and will be manu- 
factured in the firm’s new Eureka, IIl., 
plant. 
Boyd B. Barrick, 
former central zone 
manager for Ray- 
theon Co.’s Distrib- 
utor Products Div., 
Westwood, Mass., 
was promoted to 
the position of 
general sales man- 
ager of the division. 
Ralph H. G. 
Mathews joined 
Blonder-Tongue 
Labs., Newark, 
N. J., as director 
of marketing. He . 
comes from West- eo 
inghouse Electric 2 
Corp., TV-Radio 
Div. He held the position of manager 
of national accounts and sales training 
at Westinghouse. 
Alvin Grad has 
been named na- 
tional sales man- 
ager for Mercury 
Electronics Corp., 
Mineola, N. Y. He 
is a veteran sales 
executive and was 
with such com- 
panies as Fada Radio, Admiral and 
Rytel. 
Clyde J. Schultz 
was appointed sales 
promotion manager 
of Switchcraft, Inc., 
Chicago. He will be 
responsible for all 
phases of the adver- 
tising and sales 
promotion program 
of the Industrial and Distributor Sales 
Divisions. He comes to the company 
from Admiral Sales Corp. where he 
was sales promotion manager. END 
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SA MP L E Nations! Radio Institute trains you 


LESSON 


TV TIPS 
FROM TRIAD 


“It’s this kind of job that makes me envy the box bi 
at a supermarket,” said Joe, the Junior PTM, as h« 
eyed the job on the bench. 

“You should be an expert on them, since that’s 
one in three days,” said Bill. 

“Same set, same trouble, but not same cure, 
“The first set came in with a short between the yoke 
I went down and picked up the replacement, 
terminal numbers, connected it, and it worked fins 
came in, same type of short, so I bought the sam: 
before, compared numbers, connected it, and g 
picture, but it was upside down and backwari 
reversed the leads to make it read right I had ths 
of ‘ring ripple’ I have ever had.” 

“Did you, by any chance,” asked Bill, “buy a 
with all the parts wired in?” 

“The counterman said it was an ‘exact’ 
answered Joe defensively. “But why was it 
case, and like this in the second?” 

“Hm,” said Bill, as he looked, “‘did you 1 
leads came out of the first yoke when \ 

“Out the bottom,” said Joe promptly 

“Well, they come out the top the way this on 
said Bill. “If I remember correctly they used diff 
ings in different runs. When you installed this 
exactly the right anti-ring network on exact! 
terminals, because you had to reverse polarity 
picture read ‘right.’ If you follow my system, 
to duplicate the wiring (and mounting) of ths 
would never know about this kind of troubie.” 


MORAL: It is probably impossible to “exactly’ 

four thousand yokes from a line of less than a } 

you use the correct basic unit (proper deflection and induct- 
ance) plus a Network Kit to duplicate the original installa- 
tion, you will find that nearly all jobs can be ne quickly 
and easily. Review your yoke fundamentals a itlined in 
PTM #3, a copy of which is available fron Triad 
Distributor or from Triad in Venice. Triad Transformer Cor- 
poration, 4055 Redwood Avenue, Venice, Califor 





ADD TO YOUR INCOME NO w. 


Learn at Home to Fix | |< 


zens band transceive 


APPLIANCES | *.)-.: 
to buy additiona 
ddd er crystals —a CROWN 
Furnished-No Extra Charge. citizens band tuner 
you need—simple + 
at home. Every service customer is stall—just plug this 
worth more when you can fix his into your receiver cryst 
electrical appliances. Mail coupon socket and receive x4x4 with 2” 
we ft Lesson and Catalog, citizens band channe VERNIER DIAL 
Inst., Dept. FKO, Washington 16,D.c. | Complete Instructions Furnished 
Appliance Sample Lesson and Specify Name and Mc ' r Set When 
@) ce 


Electrical 
(No salesman will call). 
Order Yours Today— Only $12. BS Net 


Age 








| 

i 

I No C.0.D.—Send Check or Money Order 
wel CROWN ELECTRIC PRODUCTS CO. 


P.O. BOX 171 ORANGE, N. J. 
| DEALER INQUIRIES INVITED______| 
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ORDER “i vs 

e best in 
YOUR your speakers 
ENCLOSURE save dollars in 


KITS FROM ace mel 
HOMEWOOD 


get the fun of 
“doing-it-yourself’”! 


ONLY 


$1] 05 fae 





MODEL 6 


Factory assembled, ready for finishing. Makes 
your 8” speaker sound like a million! Made of 
Ye” hardwood ply, beautifully grained and 
smoothly sanded. 10” h. x 16” w. x 9” d. 9 Ibs 
Order two for matched stereo performance 


MODEL 1 
442 cubic feet of baffle 
space assures you crisp- 
est, cleanest bass re- 
sponse from any 12” 
speaker system. Full- 
grained white birch ply, 
with pre-attached bracing 
cleats for easy assembly. 
Kit includes everything 
ou need for assembly. 
h. x 20” w. x 122” dG. 
(5” legs). 25 ibs. $18.95 


6V6GT 
6w4GT 
6wéeT 
6x4 
TAUT 
12AT6 
12aT? 
12AU6 
12AUT 
12AV6 
12AX4GTA 
12AXK7 


MODEL 2 
Clear-grained on four 
sides for bookshelf or 
floor use. Acoustically 
accurate for 12” sys- 
tems, with adapter 
board for 8” speakers 
Sturdy, 34” ply elimi- 
nates unwanted reso- 
fMances, improves bass 
response. 14” h. x 21” w 
x 1134” d. 20 Ibs. 

in Birch, $14.50 

In Walnut, $19.95 


Seeeseereserexcseazreres: Seoowaanas 


12BQ6GTB 
12BY7A 
12DQ6A 
128A7GT 
12$J7GT 
12SK7G6T 


PAK PPPLEE EERE RWB NE =NN w= NV =NN NM ENN wwwew ner er 
SPS FHiACNUNNO SF SO“ 41S S-OBVAAFSS—HSwBweonnn&e—e 
SAneooanaeaHRenVaiVenVeneannaninenooenonoeoonownewoocse 
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HOMEWOOD INDUSTRIES, Inc 
26A Court Street, Brooklyn 1, N.Y. 
Please send me: 

() Model 6 ( ) Model 1 ( ) Model 2 (Birch) (Walnut) 


“ 13 | rE - 
eh 1913 ARCH STREET 


1 enclose remittance in the amount of ¢ 


Name PHILADELPHIA 7, PENNA. 


Address Phone WAlInut 2-5918 
City 














Of The WORLD’S 
FREE Catalog FINEST GOV’T 
SURPLUS ELECTRONIC BARGAINS 


UNIVERSITY 25 WATT 
DRIVER UNIT — 


Delivers 25 Watt high volume low distortion output. Excellent 
reproduction for music and speech Frequency range 90 to 9000 
cycles, 15 ohm impedance matches all amplifiers. Standard 24 thread 
x " mounting nipple fits all trumpets and projectors Size: 
5x 4%". Wt.: 4 lbs. University No. SA-30B—Gov't #MX-1054/U 


Our Low _ Price—only 
Address Dept. RE « All Prices F.0.B.. Lima, Ohio $5.95 
© 25% Deposit Required on C.0.D. Orders 


FAIR RADIO SALES 


CATALOG! 2133 ELIDA RD.-+ P.O. Box 1105+ LIMA, OHIO 
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Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your lette 
head—do not use postcards. To facilitate ident 
fication, mention the issue and page of RADI« 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOIC 
AFTER SIX MONTHS 











NEEDLE CATALOG has illustrat 
needles and how they are mount 
cartridges. Cross-references are g 
several needle manufacturers as 
phonograph manufacturers. Tablé 
needle numbers, tip sizes, price 
tridge numbers and old manufact 
numbers. — Astatic Corp., Con: 
Ohio. 


PARTS AND ACCESSORIES ar 
in a 375-page loose-leaf manual. Inf 
mation and photographs are g 
batteries, tubes, tuners, wrenche 
antennas, etc. Available from n 
turer’s distributors.—Zenith Sales Corp.., 
6001 W. Dickens Ave., Chicago 39, | 
$4. 


GUIDE TO INDUSTRIAL PRODUCTS 
gives specifications on voltage 
tors, special-purpose tubes, sen 
tors; describes and _ illustrat« 
and includes a cross-reference to 
petitors’ tube types. Several sectio: 
one folder.—Raytheon Co., Dist. Prod- 
ucts Div., 411 Providence Tu 
Westwood, Mass. 


INDICATOR LAMPS and socket 
described in a 4-page folder. Bul! 
flat-topped with special construct 
smaller size, longer life, stronger bases 
and higher light output. A colored 1 
cap fits the bulb end. A matching line 
of sockets is available——Sylvania Light- 
ing Products, Div. Sylvania Electric 
Products, Inc., 60 Boston St., Salem, 
Mass. 


MICROPHONE FACTS discusse 
tion principles of the parabolic-r 
microphone, the “machine-gun” 1 
phone and the model 642, an extr 
directivity, wide - range, high 
instrument.—Electro-Voice, Inc., 
chanan, Mich. 


CATALOG of stock panel meters list 
more than 1068 models and sizes. 8-page 
Bulletin No. 2061 has photographs and 
dimensional drawings.—Simpson Elec- 
tric Co., 5200 W. Kinzie St., Chicago 44, 
Il. 


REPLACEMENT TV KNOBS are pictured 


in 


RADIO-ELECTRONICS 





NEW LITERATURE (Continued) 


and listed for 12 makes of sets. This 
8% x 14%-inch chart has 12 pages.— 
GC Electronics Co., Div. Textron Elec- 
tronics, 400 S. Wyman St., Rockford, 
Ill. 


COMPRESSOR-LIMITER amplifier and 
control unit are described in a 4-page 
folder. — Westrex Corp., Recording 
Equipment Dept., 6601 Romaine St., 
Hollywood 38, Calif. 


REPLACEMENT GUIDE lists ceramic- 
base printed circuits used in radios 
since January, 1950. Manual K-352 lists 
manufacturers in alphabetical order. 
Schematics of entire line of 179 re 
placement printed circuits are shown 
along with capacitance and resistance 
ratings. Available from distributors or 
send 10c to manufacturer.—Sprague 
Products Co., 81 Marshall St., North 
Adams, Mass. 


CATALOG of stereo and test equip- 
ment, radio and TV components, Citi- 
zens-band equipment, tools, books, 
public-address systems, cameras, etc. 
Catalog 310 is largest (320 pages) and 
most comprehensive offered in firm’s 
history.—Lafayette Radio, 165-08 Liber- 
ty Ave., Jamaica 33, N. Y. 


REFERENCE DATA for TVY-antenna 
systems. Booklet JP-1 lists cable data, 
frequency data for the different chan- 
nels, information on manufacturer’s 
tapoffs and a chart to simplify db caleu- 
lations.—Jerrold Electronics Corp., 15 
St. and Lehigh Ave., Philadelphia 32, 
Pa. 


MICROPHONES are listed in Catalog 
M10. There are 12 pages of specifica- 
tions, photographs, applications and 
prices. 8% x 11 inches.—Astatie Corp., 
Conneaut, Ohio. 


POWER SUPPLY HANDBOOK lists 
variable-frequency ac supplies, variable- 
voltage de supplies (up to 600,000 volts) 
and voltage regulators. Seven pages of 
technical data cover such subjects as 
ripple, ac regulators and frequency 
changers.—Sorensen & Co., Inc., Rich- 
ards Ave., S. Norwalk, Conn. 


MULTICONDUCTOR cables in round 
and ribbon styles are listed in an 18- 
page catalog. Conductors and insulating 
materials (including Teflon) are - dis- 
cussed.—Times Wire & Cable Div., In- 
ternational Silver Co., Wallingford, 
Conn. 


CLOSED CIRCUIT TV and its uses are 
covered in the 14-page booklet How to 
Use Direct-Wire TV. Some of the sub- 
jects discussed are medical uses, student 
training, pilferage protection and inter- 
departmental communication. — Argus 
A-V Systems Dept., Argus Cameras, 
Inc., 405 Fourth St., Ann Arbor, Mich. 


TERMINAL BLOCKS and switches are 
described and illustrated in 32-page 
catalog No. 16. Blocks are barrier and 
pressure-contact (setscrew) types. Tog- 
gle switches meet military specifica- 
tions.—Kulka Electric Corp., 633-643 S. 
Fulton Ave., Mount Vernon, N. Y. END 
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PRONG 
UPRIGHT 


TUBULAR 


ILLINOIS 


CONDENSER COMPANY 
1616 North Throop 
Chicago 22, Illinois 


Phone EV 4-1300 


THE EVOLUTION OF 
A FAMOUS 


(MODEL EL 3536) 
SPECIFICATIONS 

@ Four-track stereophonic or 
monophonic recording and 
playback @ Three tape speeds — 
1%, 3% and 7/2 ips @ Completely 
self-contained, including dual 
recording and playback 
preamplifiers, dual power 
amplifiers, two Norelco wide- 
range loudspeakers (second in 
lid) and stereo dynamic 
microphone (dual elements) 

@ Can also be used as a quality 
stereo hi-fi system with tuner 
or record player. 


NOW! 
In stock at your 
distributor 


SUB-MINIATURES 


For all transistorized 
electronics 
Unsurpassed where size is essen- 
tial in countless replacement appli- 
cations. Available in full range of 
capacities and voltages . . . SMT, 
SMTU (up-right), upright common 
positive, upright common negative 

and non-polarized. 


Order from your distributor now. 
Our new SMT catalog is available 
upon request. 


f 
CONTINENTAL 


“4007's new 


4-track stereo-record/ 
stereo-playback 

tape recorder 
guild-crafted for you by 
Philips of the Netherlands 


For additional descriptive literature write to: 
North American Philips Co., Inc. 

High Fidelity Products Division 

230 Duffy Avenue 

Hicksville, L.1., N.Y. 
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SS 6 PS ee mite 6 Evie f Pric FUNDAMENTALS OF NUCLEAR ENERGY 
“< ~ gh... BD AND POWER REACTORS, by Henry Ja- 

eed cobowitz. John F. Rider, Publisher, Inc., 
116 W. 14 St., New York 11, N. Y. 
6 x 9 in., 118 pp. $2.95. 

Written for technicians and stude 
of physics, this begins with aton 
theory, which is explained clearly wit! 
the aid of illustrations. The secon 
chapter discusses fission and shows ho 
energy is released. The last two cha) 
ters (most of the book) deal with typ« 
of reactors and power plants. La 
sketches, cutaway drawings and pl 
show details of actual reactors. Specifi 
cations, control systems, cost and 
put are given. 


TRANSISTORS. Saedi, Unlimited, 626 S 
Federal St., Chicago, Ill. 8/2 x 11 in. 
30 pp. $1.25. 

In a brief and elementary manne 
this book explains transistor operatio 
TOTAL ORDER It compares basic transistor cir« 
with those using tubes and discu 

7 THROES certain types of amplifiers and os¢ 
USE THIS AD AS ORDER BLANK lators. A few pages give servi 


co. hints. —IQ os 
2! 
aan pn I. 2-WAY MOBILE RADIO HANDBOOK, by 


Jack Helmi. Howard W. Sams & Co. 
Indianapolis and Bobbs-Merrill Co., New 
York. 5'/2 x 8/2 in. 207 pp. $3.95. 

More than a million vehicles a 
equipped for radio communication. T} 
book discusses and explains the the 
CARTOONS RADIO-ELECTRONICS pays $3.00 for good cartoon ideas and practice of mobile transmitters a) 

and $15 and up for finished work. receivers, their alignment and repa 


RADIO-ELECTRONICS Topics include selective calling, 70 


| squelch, antennas and power supp 
154 West 14th St. New York 11, N. Y. | | The book is directed to those wl 
already familiar with basic rad 

final chapter tells how to set up 


for servicing two-way radio set 
gives a rundown on the latest 
| equipment.—/Q 


° ° —_ EXPLORATORY ELECTRICITY, by Joseph 
Engineerin -Technicians P. Arnold and Kenneth L. Schank. Mc- 
g Knight & McKnight Publishing Co., 
: Bloomington, Ill. 8/2 x 10 in. 104 pp. 
Bachelor of Science Degree, 30 Months $1.25. 
Save Two Years’ Time This book is written at the level 
the junior high student. It begin 
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TERMS: remit full price plus postage with order. No COD. Subject to Prior Sale 


Mail to Dept. RE. Excess postage will be refunded. We lin ale umn@).48) 4. 














C} Radio-Television Plus Color Technician (12 Months) : : resting discuss r +} 
0) Electronics Technician (12 Months) an interesting : am ussion of ‘ 
[) Industrial Electronics Technician (12 Months) done by electricians, technicians 
Electronics Engineering (B.S. Degree) engineers, then proceeds to a st 
we bee 2 oe Sak foe ; electricity and its everyday 
echanical Engineering . Degree A ore - ; wan res 
Missile headed Civil Engineering (8.S. Degree) Expe rime nts Ww ith batteries, m 
for outer [} Architecture (B.S. Degree) circuits and radio sets are descri 
ieop ot Fn Heald College ranks FIRST West of the A continuity tester and tube cl 
° ace “gra inte on™ : : a. ae ne BO tee : 
Tankeotees Mississippi in “Who's Who in America are among make-it-yourself items 
— Approved for Veterans A 22-page manual, supplied f) 
x ie - . DAY AND EVENING CLASSES teachers, discusses tools, shop | 
-s. r ore ote | . . . 
. Write for Catalog and Registration Application. activity boards for experiment 


’ Now Verm Sarteg Seen. | answers the questions given in the 
ee —— 


| MOON BASE, by T. C. Helvey. John F. 
ENGINEERING COLLEGE Address ines Rider Publisher, Inc., 116 W. 14 St., New 


Established 1863 cn York 11, N. Y. 52 x 8/2 in. 72 pp. $1.95 
Van Ness at Post, RE ee, = ; . 


San Francisco, Calif. State 
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Before attempting anything as haz 
ardous as a manned expedition to the 
moon, scientists must know conditions 
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SCHOOL 
DIRECTORY 


ELECTRONICS 


. training leads to success = 
pe Tg field engineers, Species 
ists in communications, guid mis- 
siles, computers, radar and automation. 

rses im 4 

SOC . we elec: 
- B.S. in ‘lectromie 

obtainable. [PD 
§ ° approved. Graduates “in 
all branches of electronics with major 
Start February, September, 
campus. a School craduate 
or equivalent Ca 


VALPARAISO TECHNICAL 
ITUTE 


Tete Indiana 











ENGINEERING COURSES 


Option Electronies or Power 
Mechanical, Civil & Physics 
Also in Liberal Arts 


Presented through 


HOME STUDY 
Resident Classes Also 
Availabie if Desired 

PACIFIC INTERNATIONAL 

COLLEGE OF ARTS 

& SCIENCES 


Primarily a correspondence 
sc 


PACIFIC 


INTERNATIONAL 
c.A.s 


5719-M Santa Monica Bivd. Hollywood 38, Calif. 











PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


TELEVISION SERVICING 
BLACK & WHITE—COLOR 


APPROVED FOR VETERANS AND SURVIVORS 
OF yet NS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 














TRANSISTORS 


explained in 32 pages of 
terse copy and modern 
illustration. Invaluable to 
Service and Installation 
Technicians and Students. 
Available at $1.25 a copy, 
10 copies or more $1.00 
each. Special rates to 
schools and business firms. 


saedi unlimited 


626 SOUTH FEDERAL STREET 
CHICAGO 5, ILLINOIS 











AT LAST! A home study course cover- 
ing all phases of electric and electronic 


organ servicing. 
[A NEW CouRsE BAGRERSeUE 
course covering 
every make of organ—repair, regulat- 


ing, and troubleshooting. 


Electronic 


ORGAN SERVICING 


To Get Into A 
ing Field At 
iss et! 


NILES BRYANT SCHOOL 
Dept. E 3731 Stockton Blvd 
Sacramento 20, Callfornia 


Your 
New, Rapidly 
The Start. Don't 


WRITE NOW 
FOR FREE 
BOOKLET 


NHSC Approved * The Pioneer School 
Established 1898 


OCTOBER, 1960 





LEARN 
RADAR MICROWAVES 
COMPUTERS—TRANSMITTERS 
CODE ® TV @ RADIO 


Phila. Wireless Technical Inst. 
1533 Pine 5t., Philadelphia 2, Pa. 
A Non-Profit Corp. 
Founded in 1908 
Write for free Catalog to Dept. RE-10 
lasses now forming 


engineering degree in 2] months 


Grasp your chance for a better life. Ra advancement 
Better income 1R OF SCIENC : ‘DEG REE IN 
MONTHS = Elec’ or Power major), M 
Civil, Aero,, C€ Shel Engine ~+ ty N 36 JON 
Business ‘Administration (General Business, Acctg. 
Transport . Small classes. More profe: ssional 
class hours Well-equipped iabs Campus 
Modest costs. Year- round operation Founded 18 

AP 3 . McCa veh, Director 

and. “Your Career in Engineer- 


LE 











ing and Commerce"’ Boo 
24100 College Ave. 


TRI-STATE COLLEGE Angola, Indiana 


em SCIENCE 
=> ENGINEERING 


BACHELOR'S DEGREE IN 27 “¢ 36 aanree 
Agcete rated year-roun program: Aero. Che 
¥ Mech., Metal.; Math , Chemistry, ’ physic . Modest 
_ ‘Earn board. New classes start Jan., Mar June, Sept 
Catalog. 15100 E. Washington Bivd., Fort Wayne 2, tnd 


INDIANA TECHNICAL COLLEGE 


Learn Transistor 
Electronics At Home! 


@ Prepare now for a profitable 
career in this growing field. Learn 
theory, construction and appli- 
cations of all types of transistors 
with this proven home-study 
course from the Philco Techno- 
logical Center. 


FOR FREE INFORMATION 
PLEASE WRITE TO: 


ad 1 


lite lle) Relciie Viet. a3: 


Ontario Sts., Philadelphia 34, Pa 


ELECTRONICS 
CAREER KIT 


If you’re interested in breaking into a 
good-paying job in Radio-TV-Electronics, 
1.C.S. will send you absolutely free a 
famous Career Kit with 3 famous booklets 
that have helped thousands of others — 
just like yourself —on the road to real 
success. Includes: 

1 “HOW TO SUCCEED” Career Guide — 
36-page gold mine of career tips and 
information. 

2 “JOB CATALOG" of opportunities in 
your field of interest. 

3 “SAMPLE LESSON” (math) to demon- 
strate the famous |!.C.S. method. 


Send today for your free !.C.S. Career Kit 
with these 3 famous booklets. There's no 
obligation. This may be the big break 
you’ve been waiting for. Mark and mail 
the coupon today. 


FREE! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Dept. 37683), Scranton 15, Penna. 
Please send free Career Kit with $ famous booklets 
© General Electronics () Radio-TV Serv'g C Practical Electrician 
C tndustrial Electronics 1) Sound Equipt. Serv’g 1) Profess'! Eng. (Elec 
© Radio- TV Eng’r'g © Electrical Eng'r'g © Electrical Drafting 
© Electronic Servicing () Electrical Tech. CO Other 
Name —_— = 
Address 
City. 
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CAREER 
=1e0]e) 4m a 


to guide you 
toa 

successful! future 
in 


ELECTRONICS 
RADIO -TV 
COMPUTERS 


ELECTRICAL 
ENGINEERING 


This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES * RADAR + RESEARCH 
ELECTRICAL POWER * ROCKETRY 
AUTOMATION AVIONICS 
SALES * DEVELOPMENT 


Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees can earn, 
scholarships, part-time work — as 
well as pictures of the Milwaukee 
School of Engineering’s educational 
and recreational facilities. No obli- 
gation — it’s yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 


MAIL COUPON TODAY! 


MILWAUKEE SCHOOL OF ENGINEERING i 
Dept. RE-1060, 1025 N. Milwaukee St. 
Milwaukee, Wisconsin ms-113 
Your Career’’ booklet 
Electronics [) Radio-TV 
Electrical Engineering 


you 


Please send FREI 

I'm interested in 

C) Computers 

() Mechanical Engineering 
(PLEASE PRINT) 


Name Age 
Address 


State 
C) I'm eligible for veterans education benefits. 


City Zone 


Discharge date 
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-——“TAB” Tubes Tested, Inspected, Boxed — 


Six Months Guarantee!! No Rejects! 
NEW & Used Gov't & Mfgrs. Surplus! 


Orders 810 or more, Receiving types only ppd, 48 states 
-69 12AT6 .59 1851 1.00 
7 es socae 10 
00 
2/8 
85 
31 
00 
5.00 
7.00 
50 


15 


19 taaser 





12AQ 
TUBES WANTED! WE BUY! SELL & TRADE! 


NEW SILICON 750MA* DIODES 7.2% 


GENERAL PURPOSE —. ag 4 at se MA 
or 


SPECIAL 39¢ 
ks 
rms/piv rms / piv rms/piv 
70/100 140/ Boo 210 300 
29c 34c 43c 





rms (piv 
35 50 


rms/piv rms (piv rms Pix rs 

350 500 420 600 490 700 
62¢ B0c 95c 
rms iv ms 

630 00 | 700 Yo00 


° $1 
. capacitor INPUT ounare a 
£5 or more thie tem we pay Pf 


*NEW ‘‘TEKSEL" SELENIUM RECTIFIERS _ 


laavac 
118voc 


rms % 
770 1160 





cont i4voC 28voCc SsévoCc 
1AmP $ 2 4 $ 2.00 $ 
3.00 


oo 
‘33 8.00 
é i 12.1 26.30 48.90 
Write for Complete Rectifier Cataiog 
NEW Selenium Radio & TV Rectifiers! GTD. 
6 for $2; 1 45¢ @ 12/35; 
@ 10/$6; ¢ o 10 $8; 


$8. 25 
Orders this *ttem $10 or More, Postpaid 48 States! 


NEW POWER CONVERTER —a 
sovbc 200Ma 100 am li. 








Conservative! 
ansistors Heavy Y He atsink 
up to 1S5OMA Type < T225A $3 


® BATTERY-SELENIUM PHOTOCELL 
SAP—Round 11%” Dia 


so 
10AP. 

6! 

1SAP—R 

—7 
WB eos seen 
ser che 
108P—RECT. 1-11/16 x Ve 60 ua 


KIT ALL SIX ONE EACH 
ORDER QTYS.TEN OR MORE DEDUCT 20% 


This Item Shipped Postpaid Orders $5 Up 
"TAB" KITS! ““TAB’’ THE BEST KITS! “TAB 


te Contain Most Popular Value 
oie 2 gee. Paraliel Rules S Sub- min Te be 
35 Precision Resistors | Kit Sta 
10 Switche | 
rf 4 Resistors 4/2/12Ww 
— 
33 Pa 


12 Electrolytic, “cond’ s 

56 Tube Socket 

Kit 65 Tubsiar Cond’ se 
ciets 


SUNTAB’ 








3 Searehis yr 
Circular R 
12 Aigtr Sips Asst'd. 


10 KITS—GET ONE FREE! EACH «ir 99E 
TRANSISTORS & ACCESSORIES 


P 
Kit High Gain XTAL 





. 
DELCO POWER HEAT és witH F 
SNOOPERSC OPE TUB $s $9 
BC22 ORIG SIG coRbS RECALIB & REC ‘ONDI 
TIONED OVSE AS PCKD NEW CALIBRATION 10 
NEW BC1335 26.9 to 38.9 Mc's TRANSCEIVER Wits 
6&£12V SUPPLY & SPARES OVSEAS PCKD 
AN-ARR2 RCVR GOOD COND less tubes $1.59 
SE ND FOR. NEW CATALOG 25¢ 

CTRS PL259A 45c @ 5 for $2 


‘ 
vy brY BES 60CY SELSYNS TWO for $9 


TERMS: Money Back Gnerentes! 
46 > | ox Fg a ?~ $2 mi order 
. Add Jy charges 
p= yy A. o. o 25% Dep. Prices 
shown subject to change. 


- 111-GN LIBERTY ST., N.Y. 6, 
L_ Send 25¢ Hone: RECTOR 2-6245 
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NEW BOOKS (Continued) 


in space and on the moon, and how 
humans will probably react to them. 
This authority presents a factual, frank 
discussion of the technical and psycho- 
logical aspects. He makes recommenda- 
tions as to food, air, equipment, medi- 
sal care, etc. He concludes that the opti- 
mum crew would consist of two men 
and a woman.—/Q 


RCA RECEIVING TUBE MANUAL. RCA, 
Electron Tube Div., Harrison, N. J. 5'/2 
x 8% 432 pp. $1. 

The useful data crammed into this 
latest edition make it a big dollar’s 
worth. It describes uses, tests and in 
stallations of tubes and the “ei n of 
circuits. About 60 pages at the begin- 
ning describe the use of tubes in basic 
circuits. About 20 more at the end are 
devoted to practical schematics of ampli- 
fiers, radios, power supplies, etc. De- 
tailed characteristics are listed for 
recommended type tubes. Discontinued 
and renewal types are identified by 
being listed in smaller type.—/Q 


INTRODUCTION TO ELECTRIC CIR- 
CUITS, by Herbert W. Jackson. Prentice- 
Hall, Englewood, N.J. 6 x 9 in. 479 pp. 
$8.75. 

INTRODUCTION TO ELECTRIC ENGI- 
NEERING, (3rd ed.), by Robert P. Ward. 
Prentice-Hall, Englewood, N. J. 6 x 9 in. 
372 pp. $8.50. 

Both volumes are highly recommend- 
able for their clarity and coverage. Both 
discuss fundamentals of magnetic cir- 
cuits, de and ac networks and measure- 
ments. 

The first volume is written at the 
level of technical schools and is well 
suited for self-study. A chapter on 
vector analysis prepares the student 
for chapters on impedance and 
onance. There are many numerical 
examples with answers. 

The volume by Ward is more ad- 
vanced and is directed to majors in 
electrical engineering. The author 
calculus. Topics include ferromagnetism, 
magnetic fields and transients. Problems 
and study questions are included. END 
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RADIO Tv | 


Nelson 


“All that hum needed was a little extra 
filtering.” 











OPPORTUNITY ADLETS 


Rates—50c per word (including name, address and 
initials). Minimum ad (0 words. Cash must accom- 
pany all ads wary those placed by accredited agen- 
cies. Discount, ° 12 consecutive issues. Mis- 
leading or objectionable ads not acecpted. Copy for 
Dec. issue must reach us before October 10, 1960 


RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 











RADIOS, Top Quality. 6-Transistors $14.95. AM 
BROS. AM-FM $22.00 Ack $1.00 shippir 
IMPORTS, 623 Gay Knoxville, Tenn. 


HI-FI DOCTOR will solve your hi-fi prot 
ee Acoustic, Audio, Radio Engineer. Stere 

*rofessional visits, day evening. New York 
LAM BOHN, Plaza 7-8569, weekdays. 


PHOTO wi ell RADIO 
Other Services—Information 
KIT COMP ANY, 


TELEVISION PRINTS 
Calenda li) MAST} 
. Belleville, Ont 


aia. MAKES OF ELECTRICAL INSTRUMENTS AND 
TING equipment repaired. HAZEL’ te INSTRI 
T CO., 128 Liberty Street, New Yor N.Y 


AMPEX, Concertone, Crown, Magnecord, Prest N 
Bogen, Tandberg, Sherwood, Rek-O-Kut, Scott, 8S) 
Dynakit, others Trades. BOYNTON STUDIO, Dey 
RE, 10 Pennsylvania Ave., Tuckahoe, N.Y 


DON'T BUY HI-FI COMPONENTS, 
Recorders until you get our low, low 
We Guarantee Not To Be Undersold 
nl 2 ae ee 17 

New York 28, 


COMPONENTS, Recorders, Tapes. FREE Wh 
logue, CARSTON, ‘ast 88th St., New 


DISCOUNTS UP TO 50% on Hi- amplifiers 
speakers, tape recorders. bE Mideat po. 
catalogs. CLASSIFIED HI-FI EXCHANGE, 
65th Street, Brooklyn 34, N.Y 


LEARN CODE 
License Free Book 
Box 9226, Denver 20, 


Qualify for mat r 
CANDLEM SYSTEM D 


PROFESSIONAL ELECTRONIC PROJECTS ‘ 
Timers, Computers, etc.—$1 each. List PARKS 
1665, Lake City Station, Seattle 55, Wash 


RADIO & TV TUBES at Manufacturers’ P 
Guaranteed! Brand New! No re-brands or pu 
RADIO, Box 1000-R, Newark, N.J. 


SONGPOEMS and LYRICS WANTED! Mail 
PAN ALLEY, INC. 1650 Broadway, New York 


LEARN WHILE ASLEEP, Hypnotize with you 
peony —_ or amazing new Electronic E jucator 
e re der. Catalog, details free. SLEEI-LI 

ASSOC L ATION, Box 24-RD, Olympia, Wa 


BEFORE YOU BUY RECEIVING TUBES OR 
TRONIC COMPONENTS, send NOW f ( 
ZALYTRON Catalog No, 163—featuring nat 
Zalytren First Quality Radio Tubs 

of Components, Kits, Amplific Trar 

priced to Save you Plenty Pa 

TUBE CORP., 220 W. 42nd St., N 


RADIO & TELEVISION RECEIVING TI 
new, first line name brands only o 
Discounts up to 66% % off List. 
Menlo Park, N.J 


No r k 
EDISON TUBE CO 


CASH PAID! Sell your surplus electronic tubes. Want 
unused, clean radio and TV receiving, transmitting, spe 
cial-purpose, Magnetrons, Klystrons, broadcast types, 
Want military & commercial lab/test and co inica 
tions equipment such as G.R., H.P., AN/UPM p 
Also want commercial receivers and transmitters. | 

fair deal write BARRY, 512 Broadway, New York 12 
N. Y¥. WAlker 5-7000. 


$5-$10 hour with your recorder 


AUDIOGRAPHK 
LABORATORIES, 2915 Santa Fe, M 


Independet 


NEW RADIO-TV 
Radios Wholesale 
Mass 


TUBES 
SELL‘O 


Brand New Au 
PRODUCTS, Dar 


DIAGRAMS FOR REPAIRING RADIOS $1 
$2. Give make, Model, DIAGRAM SERVICE 
RE, Hartford i, Conn, 


NEW CONCEPT OF SELF-HYPNOSIS 
Now on tape or record! ‘ree Literature McKINLEY 


L 
SMITH CO., Dept. T5, Box $038, San Berna I Ca 


LE ARNING 


QUALITY PRINTLNG Economically pri 
service Free samples on request JOUN H 
Db. 2, Box 215, West Middlesex, l’a 


Speedy 
TAYLOR 


MANUFACTIL Poe. AND PURCHASING ELECTRONK 

PRODUCTS IN "AN Every $ spent overse 

turn 28 export Bo for some stateside 6" d uct Bu ng 

in Japan helps establish freedom, your 

Order thru or send inquiries to ARNOLD Awol, Vi R TON 

of New Sakuragaoka Bldg., No, 2 Banchi, Sakura 

Shibuya, Tokyo, Japan Cable address “TELLUR OMI 
KYO'.” (Also am looking for distribution conta f 

new electronic products). 


RADIO-ELECTRONICS 
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~ 
OAV SS 
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Lafayette Radio’s 


al cor 


—s 


America’s “Electronics & Hi-Fi 


Shopping Center” 
40 years of service to Audiophiles, Experimenters, Hobbyists 
Engineers, Technicians, Students, Servicen 


en and Dealers. 
c — the biggest, best and most comprehensive 
catalog you can ask for. Choose from thousands of item 

all available for immedate delivery at tt west, 
saving prices. And, as always 


money- 
ways, SATISFACTION GUARAN- 
TEED OR MONEY REFUNDED 


ae WeAGV. SS 


co 


“The Best B 


1 


Stereophonic Hi-Fi Equipment 
{&)\ Public Address Systems 

Tape Recorders 

[&\ Radio and TV Tubes and Parts 
(1 Citizen Band Equipment 
[Z\ Amateur Equipment 

[W_| Industrial Supplies 


KT-650 FM Tuner Kit 


Fyc| 


EX( Lafayette Kits: Build a path 
to a new areas of entertainment. Created, designed 
and engineered for top quality at 
— there’s more fun in doin 
when it’s so easy. An exclus 
Electronics — easily 
any day. 


erformance 
lf, especially 
) »f Lafayette 
the best value for your money 


g it y 


LUS Hundreds of “special find only 
at ee 

The simplest, and quickest way 
to get what you want, when y 


»u want it. As little 
as $2 down... up to 24 months to pa 





Ae coTROMES 


J 


Dept. JJ-6, P.C. Box 198 
Jamaica 31, N. Y, 
~ Send me the FREE Lafayette 324 page 
: 1961 catalog 610 


ee 


Name 


Address 
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whew! LAFAYETTE HE-15A 
2-WAY SUPERHET 


CITIZENS BAND TRANSCEIVER! 


Not Superregenerative but SUPERHET! 
COMPLETE 2-WAY COMMUNICATIONS FOR 
BUSINESS, HOME, FARM, BOAT, AND SPORTS 
NOW WITH ADDED FEATURES 
Effective Full-Wave Variable Noise Limiter @ Five Prong Micro- 
phone Jack For Easy Relay Addition e RF Jack on Front Panel 


AND 
Tuneable Receiver Over Full 23 


Complete with Trans- 


ONLY 
5.00 Down 


§ Transmitting Positions * 
Channels e@ Planetary Vernier Tuning ¢ 
mitting Crystal for Channel 9 


1 for Every- 
No examl- 
Jer is e 


CITIZENS BAND 
gible 
ra 

THE GREATEST VALUE in the CITIZENS BAND FIELD 
Just think now you can have economical, efficient 2-way radio communication 
from your home, office, store, auto, truck or boat. . . literally hundreds of uses. The 
Lafayette HE-15A Superheterodyne Transceiver is both a compact precision trans- 
mitter and receiver designed to operate on the new class D ‘‘Citizens Band."’ Two or 
more of these units furnish your own communications system covering up to a 20 
mile or more radius depending on antenna height and terrain. 

The Lafavette HE-15A meets all FCC recuirements and operates in much the same 
manner as police and other short-wave communications systems. The Transceiver 
features 5 crystal controlled transmitting channels operating at a maximum legal 
power input of 5 watts fully modulated, RF stage in both transmitter and receiver. 
The 5 position crystal selector on the front panel selects any one of 5 transmitting 
freouencies. These 5 crystals are readily accessible by means of a removable front 
plate. The superheterodvne receiver is tuneable over the full 23 channel band with 
3 watts audo output, AVC, and an amazingly effective Full-Wave Variable Nolse 
Limiter. The noise limiter is continuously variable from the front panel for diminish- 
ing ignition and other unwanted noise pickup. A new 5 prong microphone jack makes 


conversion to a push-to-talk relay a cinch, RF iack on the front panel may be used 
to monitor the current in the final tube using external meter. 

Controls include a 3 position function switch (transmit, receive, and transmit with 
spring return), planetary vernier tuning plus variable noise limiter. Output imped 
ance matches 52 and 72 ohm antenna with Amphenol type coax connector. Has large 
4” PM speake nout ‘ack for crystal or ceramic microphone; power receptacle in 
rear for AC lime and 6 or 12 voit external power supply. Supplied with single trans 

mitting cryst al for channel 9, high output crystal microphone, and brackets for easy 
mauall ing of units in auto, boat, etc. Operates on 115 volts AC. Addition of 6 or 12 
volt cower supply (separately supplied) adapts transceiver, for mobile operation 
Siz 10aWx542Hx6%4"D. Tube completement: 2-6U8A/6EA8, 1-6AL5, 16V6, 1-12AX7, 


1-64W38. Shpg. wt., 11 Ibs. 

HE-15A 5.00 Down Net 57.50 
POWER SUPPLY: adapts HE-15A4 for mobile operation. Complete with cable 
6 or 12 volt vibrator and mounting flanges. Completely enclosed. Size 4440x6Wx4"H 
Shpg wt., 4 Ibs 

HE-16 For 12 Volts 

HE-18 For 6 Voits 
TRANSMITTING CRYSTALS: 


or frequency 
HE-830 


Net 10.95 
Net 10.95 


For any of the 23 channels. Specify channel! 


Net 1.95 





SENSATIONAL LAFAYETTE CITIZEN BAND 
MOBILE ANTENNA 


THE SCOOP BUY FORCITIZENS BAND MOBILES 


Chrome swivel ball mount base designed to 
be mounted on any surface. Stainless steel 
spring holds rod in properly adjusted position 
and prevents rod damage from shocks and 
blows. Stainless steel whip for maximum resi- 
liency and strength. Shpg. wt., 4 Ibs. 


HE-800WX Net 6.95 


NEW! LAFAYETTE TELESCOPIC CITIZENS BAND 
WHIP ANTENNA 


e Chrome Plated 
e@ Telescopes From 1612 to 40” 
e Mounts Vertically or Right Angle 


An outstanding antenna value. This high quality three 
section telescoping antenna is designed for attachment 
directly to your citizens band transceiver. ideal for point 
to point service over short distances. Molded base 

ing coil has a threaded stud with a PL-259 plug—connector 
for vertical or right — mounting. — wt.; 1 Ib. 
HE-19 .. Net 3.95 





NEW! 10,000 OHMS PER VOLT MULTITESTER 


Outperforms Instruments Many Times Its Size 


e Extra Large 3/2” Meter Face 
e Completely Wired and Tested 
e All Accessories Included 


A convenient, pocket-sized instrument with an unusually sen- 
sitive 14,000 ohms-per-volt AC-DC meter, 1% resistors, bv he, 
range selector switch. First capacity range requires 120V 

second range requires 6V AC. Durable Bakelite case and 
panel; probes and flexible leads are plastic coated and color 
coded. Complete with battery. 44%4x3%x14%”. Shpg. wt., 142 
Ibs 


TE-10 Net 9.95 
TE-14 Pigskin Carrying Case, shpg. wt., 8 oz. Net 1.95 


(less antenna) 3¥aWx24Hx2"D. 
TM-14 





NEW! LAFAYETTE RADIO FIELD INDICATOR 


@ Provides a Continuous indication of Transmitter 

@ Rugged 200 ua Meter Movement @ Completely 
—Requires no Electricity, Batteries or Transmitter Connection. 
With this rugged, new radio field indicator you can check 
performance of your marine, mobile or fixed transmitter. . . 
actually measures the RF field generated by any transmitter 
between 1OOKC and 250MC regardiess of power. Features a 
200 ua meter movement with a variable sensitivity control. 
Phone jack at rear of indicator accepts earphones thus pro- 
viding an aural check of transmitter output. Anten: ‘ends 
from 3% to 10%”. Powerful magnet on bottom pl allows 
easy mounting on car dashboard or metal surfaces. Use any- 
where requires no electricity or batteries. Dimensions: 


Net 7.95 





PLEASE INCLUDE SHIPPING CHARGES WITH ORDER 


AEFAYET'TsE 


BOSTON, MASS. 


110 Federal Street 


BRONX, N.Y. 


542 E. Fordham Rd. 


NEW YORK, N.Y. | 


100 6th Avenue 


| 
| 


+B 





Aa DI Oo 


165-08 LIBERTY AVENUE JAMAICA 33, NEW YORK 


NEWARK, N. J. 


24 Central Avenue 


PARAMUS, N. J. 
182 Route 17 
(1 Mi. North Garden State Piaza) 


PLAINFIELD, N. J. 


139 W. 2nd Street 
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HI-Fi KITS 


MONEY-BACE 
GUARANTEB 
Lafayette Kits ave « 
products of Lafayette 
is. Each Lafayette Ki 
meet or exceed it 
specifications, of y 


refunded 


Kits are Available on the Easy Pay Plan. 


1 Lafayette Radio Dept. 1-6 Send me the FREE 324-Page 
P.O. Box 190 Jamaica 31, N.Y. 1961 Catalog No. 610 


OCTOBER, 1960 





BARRY’S 
*GREENSHEET 
VALUES 
ARE OUT OF 
THIS WORLD. 


complete catalog of specialized industrial 
sctronic TUBES and COMPONENTS .. 
featuring Barry Electronics savings to Indus- 
try, Servicemen and Experimenters. 


We have ghousands of tube types in stock. First 
Quality at Sensible Prices. Buy with confidence. 


Complete and mail 
*Greensheet. 


Prove these values to yourself! 
the coupon below for your copy of the 


We also pu chase and unused 
nd detai BARRY “ELECTRONICS = 
512 > Brae Bn ‘New York i2, N.Y. Dept. REIO 


‘ send me a copy of th *Greensheet and 


ii my name to your mailing list 


tk 
Name 


a2 


@ Company 
- 

Address 
° 


® City State @ 
@eeeeaeeeeeeeeaeeenaeeaeese 





A NOTE TO THE HI-FI BUYER 
AIR MAIL us your requirements for 


an IMMEDIATE LOWEST PRICE QUOTATION 
omponents, Tapes and Recorders 


SHIPPED PROMPTLY AT LOWEST PRICES 
WRITE TODAY FOR FREE CATALOG 
AUDIO 714-R Lexington Ave. 


UNLIMITED New York 22, N. Y. 








CATALOG OF 

HI-FI,RADIO, TV 

PARTS & ACCESSORIES — 
yours for the arching | 


ELECTRONICS MFG. CORP 
Vidaire 








44 CHURCH ST. * BALDWIN, N.Y 


SRE SE LILA TLIP GE LAE BELPER ESI 


To Learn Some 
Vital Facts 
About Your Career 


In Electronics 


... for their ermanen 


information on all new 
electronic kit developments— 


TEST and MEASURING INSTRUMENTS 
HI-Fi STEREO COMPONENTS 
HI-Fl SPEAKER SYSTEMS 
MARINE INSTRUMENTS 
AUTOMOTIVE EQUIPMENT 


When you want PRECISION-made 
electronic equipment 

(kits or wired), you want 

PACO! For your personal 

copy of the sta 1961 











naga Co., INC. 


ye 84th Street, Glendale 27, L. |., New York 
it Division of PRECISION po Be Co., Inc. 
Pacotronics, Inc. 





T.V. and RADIO TUBES 
ALL TOP NAME BRANDS 
60-10-59, New—first quality—reguiar boxed—No Job- 

lots, closeouts or pull-outs. SEND for catalog 
(Representatives wanted See a states. High 
ommissio 
RADIO TUBE SPECIALISTS 


397—7th Ave., Brooklyn 15, N.Y. 
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See Page 70) 


ADVERTISING INDEX 


Radio-Electronics does not assume responsi 
bility for any errors appearing in the index 
below. 


Airex Radic fore 

Allied Radio ¢ 

Aimo Radio ¢ omp 

An phene 1-Borg Ele ctre onies Corp 
Arkay Inte mnatic mal In 
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ectronic shing Co 
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a ies Components 
Gr anth " s 


Hallicrafters 
ing College 


ompan 
vehart & Winston Ine 
Industries 
Hudson Speciaities Co 


Illinois Condenser Co 
Indiana Technical College 


tron Tube Div 
A Institutes 
ent Div 


Radio TV Training Schoo 
Rek-O-Kut Co Im 
Rinehart & Co Inc 
Rohn Mf Co 


Sylvania Elect *roducts In 
TAB 


Sarkes i . tos Inc 


me 
t Electric al 
ol Electric 
The Garaes Micr« hes pre 


Corp 
paatrumnens Co 
Company 
United Radio Company 


aco Products Company 
b Van Nostrand Co Inc 


SCHOOL DIRECTORY PAGE !3! 


Baltimore Technical Institute 

Niles Bryant School 

Indiana Technical College 

International Correspondence School 
Milwaukee Schoo! of Engineering 

Pacific International College of Arts & Science 
Phila. Wireless Technical Institute 

Phileo Technological Center 

Saedi Unlimited 

Tri-State College 

Valparaiso Technical Institute 

ADVERTISING REPRESENTATIVES: Los Angeles 
Harker ee Coughlin, 400 South Alvarado 5 I 
DUnkirk 7-2328. San Francisco: Harker-Husted-( 
lin, a Market St., Tel. GArfield 1-015! Chicage 
East Prairie Road, Skokie, IL, Tel. ORchar 
FOREIGN AGENTS: Great Britain: At) 
and Distributing Co., Lid., 18 Bride Lane Lond 
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i q 
vou WOULDN'T GO 
DY AFTER THE “BIG ONES” 


WITH 


“Bout 


... and you can’t go after big cartridge business without 


ASTATIC 


THE ONLY, REPEAT ONLY, COMPLETE PHONO CARTRIDGE LINE 


Whether you sell, install or use cartridges, you're ahead with the one 
dominant name in the industry — ASTATIC. Only Astatic can give you, 
ery single the ORIGINAL or DIRECT REPLACEMENT 
‘matches the other components of the player. 
Y OF THE PRICE IS BELOW THAT OF SUBSTITUTES 
ure way to best results, to fullest quality and fidelity of sound 
on. IS THE ONE SOURCE OF MAXIMUM 
AND PROFITS FOR YOU. 


IT’S BETTER BUSINESS TO SELL ASTATIC 
e WITH ORIGINALS — FIRST WITH REPLACEMENTS 


KNOWN THE WORLD OVER y 
CORPORATION, CONNEAUT, OHIO 
—— IN (DA: CANADIAN ASTATIC, LIMITED, TORONTO, ONTARIO 
4 \LES: ROBURN AGENCIES, INC., 431 GREENWICH ST. 
popes. ONY. 13, N.Y, U.S.A, 


FIRST NAME IN PHONO CARTRIDGES, NEEDLES, MICROPHONES 





to help you sell more 


RCA Silverama Picture Tubes 


eee the All-New replacement picture tubes that command premium price and profits 


Here are the facts proof that RCA Silverama is your customers’ best picture tube buy. 


FREE OF GLASS DEFECTS. Glass cord lines, scratches, 
chips, or buffed faceplates -ommon defects found in many 
brands of tubes made with @§ed glass. Surest way to avoid 
these defects and also obtaig§fthe latest optical advances in 
faceplate engineering: an All-New RCA Silverama! 


ALL-NEW. Of the three la selling brands of replacement 

TV picture tubes, only RCA M@lverama is guaranteed 100% 

all-new—new glass, new g »w phosphor, new everything! 
g 


You'll get written proof—ri on the warranty card. 


FINEST SCREEN QUAL dvanced screen coating and 
bonding processes combined h RCA’s giant vibration-free 
screen settling machines e the maximum in picture 
screen quality and uniformity. 

RCA “KNOW-HOW” RC continuous product research 
and advanced design engin ave resulted in RCA Silver- 
ama picture tubes being stepsihead of all other brands. 


WORLD'S FINEST. RCA rama is manufactured in the 
world’s most modern man ring plant using all-new pre- 
mium-quality materials. Regul(RCA Silverama is the world’s 
finest picture tube. ® Silverama 


RCA Electron Tube Division, Harrison, New Jersey 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 


® 











